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PART  VI. 

CONTAINING  A DESCRIPTION  OF  THE 

DIFFERENT  VISCERA. 


CHAP.  I. 

t 

Of  the  HEAD. 

BESIDES  the  brain,  which  is  contained  within  the  cra- 
nium, the  head  prefents  to  us  the  organs  of  fight,  Oi 
found,  of  fmell,  of  tafte,  and  the  greater  part  of  thofe  which 
ferve  for  deglutition. 

I 

THE  PERICRANIUM. 

Besides  the  external  integuments  of  the  head,  viz.  the 
hair,  fkin,  and  cellular  fubftance,  there  are  two  other  expan- 
Vol.  II.  B Cons 
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fions  on  the  head  ; the  firft  is  the  tendon  of  the  occipito- 
frontalis mufcle,  the  fecond  is  the  pericranium,  which  covers 
the  external  furface  of  all  the  bones  of  the  cranium. 

The  externa!  part  of  this  membrane  may  be  faid  to  fepa- 
rate  from  the  other  at  the  femicircular  plane  upon  the  fide 
of  the  cranium,  mentioned  in  the  defcription  of  the  bones,  U 
and  becomes  a very  ftrong  aponeurofis,  which  covers  the 
temporal  mufcle,  and  is  afterwards  fixed  to  the  external  pro- 
cefs  of  the  os  frontis,  and  to  the  upper  edge  of  all  the  zygo- 
ma. The  reft  of  the  pericranium  is  connected  to  the  other 
parts  of  the  head. 

The  head  is  generally  confidered  as  one  of  the  three  prin- 
cipal cavities  of  the  human  body.  On  ks  outfide  are  fituat- 
ed  the  feats  and  bafes  of  feveral  very  complex  particular  or- 
gans ; whereas  on  the  iniide  it  contains  only  one,  namely  the 
brain,  which  is  indeed  the  primum  mobile  of  the  whole  ani- 
mal oeconomv  •,  the  mechanifm  of  this  organ  is  very  little 
known  *,  and  the  ftru&ure  of  its  different  parts,  even  of  thofe 
with  which  we  are  fuppofed  to  be  moft  acquainted,  is  very 
difficult  to  be  demonftrated. 

t , . . . . • --  - 

Sect.  I.  Of  thf  Brain  and  its  Appendages. 

The  name  of  brain  is  given  to  all  that  mafs  which  fills 
the  cavity  of  the  cranium,  and  which  is  immediately  fur- 
rounded  by  two  membranes,  called  meninges  by  the  Greeks, 
and  nfatres  by  other  ancients,  bccaufe  they  were  commonly  of 
opinion,  that  the'fe  membranes  were  the  origin,  and,  as  it 
were,  the  mother  of  all  the  other  membranes  of  the  body. 

This  general  mafs  is  divided  into  three  particular  portions ; 

the  cerebrum  or  brain  properly  fo  called,  the  cerebellum,  and 

medulla  oblongata.  To  thcfe  three  parts  contained  within 

the  cranium,  a fourth  is  added,  which  fills  the  great  canal  of 

the 
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the  fpina  dorfi,  and  is  known  by  the  name  of  medulla  fpina - 
/is,  being  a continuation  of  the  medulla  oblongata. 

The  meninges,  or  membranes,  are  two  in  number,  one  of 
which  is  very  ilrong,  and  lies  contiguous  to  the  cranium; 
the  other  is  very  thin,  and  immediately  touches  the  brain. 
The  firft  is  named  dura  mater,  the  fecond  pia  mater.  This 
laft  is  again  divided  into  two ; the  external  lamina  being 
termed  arachnoides,  the  internal  retaining  the  common  name 
of  pia  mater • We  begin  with  thefe  meninges. 


§ x.  Dura  Mater. 

Situation  in  general.  The  dura  mater  inclofes  the  brain 
and  all  its  appendages.  It  lines  the  infidc  uf  thc'uauium, 
and  fupplies  the  place  of  an  internal  periofteum,  being 
fpread  in  holes  and  depreffions,  and  covering  all  the  emi- 
nences in  fuch  a manner  as  to  prevent  their  being  hurtful  to 

the  brain. 

■ Divifton.  In  defcribing  the  dura  mater,  we  muft  take  no- 
tice, i.  Of  its  compofition.  2.  Its  adhefions  to  the  cia- 

nium.  3.  Its  folds  or  fepta.  4.  Its  productions,  veflels,  and 

£ 

nerves. 

' Compofition.  The  dura  mater  is  compofed  of  one  lamina ; 
although  it  may,  by  maceration,  be  divided  into  two  or  more; 
Its  texture  is  very  clofe  and  Prong,  appearing  to  be  partly  li- 
gamentous and  partly  tendinous. 

Adhefon.  The  dura  mater  Picks  clofely  to  the  cranium 

by  a great  number  of  filaments  of  the  external  furface^ 
which  enter  the  pores  of  the  bones,  almoP  every  where,  but 
more  particularly  at  the  futures  both  above  and  below  ; and 
by  penetrating^thefe  joints,  they  communicate  with  the  ex- 
ternal periofteum.  Thefe  filaments  are,  for  the  mofi  part, 

final!  vefiels,  which  being  broken  in  fepara^ing  the  dura  ma- 
ter 
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ter  from  the  fkull,  caufe  a great  number  of  red  points  to  ap- 
pear on  the  external  furface  of  that  membrane. 

It  adheres  much  more  to  the  whole  inner  furface  of  the 
cranium  in  children,  and  young  perfons,  than  in  thofe  of  an 
advanced  age,  when  the  filaments  become  very  fmall,  being 
comprefied  by  the  contraction  of  the  bony  pores  ; and  confe- 
quently  they  are  more  eafily  ruptured  by  any  force  applied  to 
them. 

Thefe  adhefions  are  formed  entirely  by  the  outer  furface 
pf  this  membrane,  the  inner  part  of  it  being  very  fmooth  and 
polillied,  and  continually  moiftened,  much  in  the  fame  man- 
ner as  the  peritonaeum  and  pleura  are,  by  a fine  fluid  dif- 
charged  through  it's  pores. 

Folds  and J'epcu.  The  dura  mater  fends  off  feveral  procef- 
fes  ; three  of  which  form  particular  fepta  that  divide  the 
brain  into  certain  parts.  One  of  them  is  fuperior,  reprefent- 
ing  a kind  of  mediaftinum  between  the  two  great  lobes  of  the 
brain  : The  fecond  is  in  a middle  fituation  like  a diaphragm, 
between  the  cerebrum  and  cerebellum  : The  third  is  inferior, 
between  the  lobes  of  the  cerebellum.  The  fuperior  feptum 
is  longitudinal,  in  form  of  a feythe,  whence  it  is  termed 
the  falx  of  the  dura  mater  ; and  it  may  likewife  be  called  fep - 
turn  fagittale , verticale , or  meiiaflinum  cerebri.  The  middle 
feptum  is  tranfverfe,  and  might  be  called  the  floor  of  the  cere- 
brum , the  diaphragm  of  the  brain , tentorium  cerebelli.  The  in- 
ferior feptum  is  very  fmall,  and  runs  down  between  the  lobes 
of  the  cerebellum  ; on  which  account  it  may  be  termed  ei- 
ther fimply  feptum  cerebelli , or  feptum  occipitale  minus,  the  mid- 
dle partition  being  looked  upon  as  the  feptum  occipitale  ma- 

. i 

jus. 

The  fuperior  or  vertical  feptum,  called  the  falx  of  the  dura 
mater , is  a long  and  broad  fold  or  duplicature  of  the  internal 
part,  reaching  from  the  edge  of  the  crifla  galli,  along  the 
fagittal  future,  to  the  middle  of  the  tranfverfe  feptum ; 

which 
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which  it  joins  in  fuch  a manner,  as  that  the  lateral  laminae 
of  the  falx  are  continuous  on  each  fide  with  the  neighbour- 
ing portions  of  the  fuperior  lamina  of  the  middle  feptutn. 

It  is  broader  where  it  joins  the  middle  feptum  than  at  the 
os  ethmoides ; and  it  is  thicker  at  that  edge  which  adheres 
to  the  cranium  than  at  the  other,  which  lies  loofe,  and  is 
very  (harp  ; and  from  this  refemblance  to  a fcythe,  it  had  the 
name  of  falx. 

The  tranfverfe  or  middle  feptum,  called  tentorium  cerebelli , 
is  fixed  to  the  os  occipitis  along  the  grooves  of  the  lateral 
finufes,  and  thofe  of  the  great  angles  of  the  apophyfes  petro- 
fae  all  the  way  to  the  pofterior  clinoid  apophyfes  of  the  os 
fphenoidale.  By  this  fituation  it  forms  a fort  of  floor,  tent, 
or  {hallow  vault,  on  the  fore  part  of  which  is  a large  notch 
almolt  of  an  oval  figure. 

This  feptuin  divides  the  cranium  into  two  cavities,  one 
large,  or  fuperior,  and  the  other  fmall,  or  inferior,  which 
communicate  together  by  the  great  oval  notch.  It  is  formed 
by  a particular  fold,  and  a very  broad  membrane  of  the  in- 
ternal part  of  the  dura  mater  ; and,  in  the  natural  ftate,  it  is 
very  tenfe,  becaufe  of  its  union,  or  rather  continuity  with  the 
falx. 

\ 

This  union  or  continuity  of  t^efe  two  fepta  keeps  them 
both  very  tenfe,  fo  that  the  middle  feptum  is  capable  of  fu« 
ftaining  a confiderable  weight  without  finking  downward  ; 
and  the  falx  is  able  to  refift:  lateral  preflures,  without  giving 
way  to  the  right  or  left  fide. 

We  may  be  convinced  of  this  reciprocal  tenfion,  by  firft 
touching  thefe  two  fepta  in  their  natural  ftate;  and  again, 
after  they  have  been  cut  one  after  the  other,  according  to 
their  breadth  ; or  rather  after  having  cut  in  this  manner  the 
falx  in  one  fubje£l,  and  the  tranlverf'e  feptum  in  another  : 
.lor,  as  foon  as  the  falx  is  cut,  the  other  will  be  perceived 

immediately 
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immediately  to  lofe  its  tenfion  and  firmnefs ; and  the  fame 
thing  will  be  obferved  in  the  falx,  if  we  cut  the  tentorium. 

The  fmall  occipital  feptum  is  both  very  fhort  and  narrow. 
It  runs  down  from  the  middle  of  the  tranfverfe  feptum  to 
the  edge  of  the  great  occipital  hole,  being  fixed  to  the  inter- 
nal fpine  of  the  os  occipitis.  It  is  formed  by  a fold  and  du- 
plicature  of  the  internal  part  of  the  dura  mater,  in  the  fame 
manner  as  the  other  two,  and  it  diftinguifhes  the  lower  part  of 
the  occipital  cavity  of  the  cranium  into  two  lateral  parts.  In 
fome  fubjefts  this  feptum  is  double, . anfwcriug  to  the  double 
fpine  of  the  os  occipitis. 

Sphenoidal  folds.  Befides  thefe  large  folds,  there  are  two 
fmall  lateral  ones  on  each  fide  of  the  fella  turcica,  each  run- 
ning from  the  pofterior  to  the  anterior  clinoid  apophyfis  on 
the  fame  fide.  Thefe  two  folds,  together  with  the  anterior 
or  pofterior  parts  of  the  fella  turcica,  form  a fmall  folfula,  in 
which  the  pituitary  gland  is  lodged.  There  are  likewife  two 
anterior  folds  at  the  edges  of  the  fphenoidal  or  fuperior  orbi- 
tary fiflures,  which  augment  the  depth  of  the  middle  foifulae 
of  the  bafis  cranii.  Thus  we  have  feven  folds  of  this  mem- 
brane, three  large  and.  four  fmall,  which  may  be  termed  in- 
ternal productions  or  procejjes  of  the  dura  mater. 

Elongations.  The  elongations  of  the  dura  mater  go  beyond 
the  general  circumference,  and  pafs  out  of  the  cranium, 
through  the  openings  defcribed  in  the  treatife  of  the  Ikele- 
ton,  and  may  be  named  external  productions  of  the  dura  mater. 

The  raoft  confiderable  of  thefe  elongations  palfes  through 
the  great  occipital  foramen,  and  runs  down  the  common  ca- 
nal of  the  vertebrae  in  form  of  a tube,  lining  the  infide  of 
that  canal,  and  inclofing  the  medulla  fpinalis,  by  the  name  of 
the  dura  mater  of  that  medulla.  The  other  elongations  ac- 
company the  nerves  out  of  the  cranium  in  form  of  vaginae, 
which  are  more  numerous  than  the  nervous  trunks  reckoned 
in  pairs.  For  the  olfattorv  nerves,  there  is  the  fame  number 

s - of 
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of  diftinft  vaginae  as  there  are  holes  in  the  lamina  etlimoi- 
dalis  ; and  fome  nerves,  as  the  ninth  pair,  are  accompanied 
by  feveral  vaginae  through  one  hole. 

There  are  two  particular  elongations  which  form  the  peri- 
ofteum  of  the  orbits,  together  with  the  vaginae  of  the  optic 
nerves.  Thefe  orbitary  elongations  go  out  by  the  fuperior 
orbitary  fiflures,  or  foramina  lacera  of  the  fphenoid  bone  ; 
and,  increafing  in  breadth  in  their  paflage,  line  the  whole 
cavity  of  the  orbits,  at  the  edges  of  which  they  communicate 
with  the  pericranium  and  periofteum  of  the  face.  They 
communicate  likewife,  through  the  fpheno-maxillary  or  infe- 
rior orbitary  fiflures,  with  the  pericranium  of  the  temporal 
and  zygomatic  foflae  ; and  by  thefe  communications  we  may 
explain  the  accidents  which  happen  to  thefe  parts  in  wounds 
of  the  head. 

The  elongations  of  the  dura  mater  which  accompany  the 
blood-veflels  through  the  foramina  of  the  cranium,  unite 
with  the  pericranium  immediately  afterwards.  Such,  for  in- 
lfance,  are  the  elongations  which  line  the  foiiulae  of  the  fo- 
ramina lucera  or  jugularia,  and  the  bony  or  carotid  canals  of 
the  apophyfis  petrola,  &c. 

Arteries.  The  veflels  of  the  dura  mater  are  arteries,  veins, 
and  finufes.  The  arteries,  in  general,  are  diftinguifhed  into 
anterior,  middle,  and  pofterior  5 and  come  from  the  carotids 
and  vertebrales  on  each  fide.  The  external  carotid  fends  a 
branch  through  the  fpinal  hole  of  the  os  fphenoidale,  which 
is  the  middle  artery  of  the  dura  mater ; and  is  called,  by  way 
of  eminence,  arteria  ditrae  matris.  It  is  divided  into  a great 
number  of  branches,  which  are  plentifully  difperfed  through 
the  fubftance  of  the  external  lamina  as  high  as  the  falx, 
where  thefe  ramifications  communicate  with  their  fellows 
from  the  other  fide.  The  impreflions  of  this  artery  are  feen 
on  the  infide  of  the  parietal  bones  ; the  anterior  and  lower 
angle  of  which,  inftead  of  a fimple  imprefliou,  contains  a 
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canal  for  the  paffage  of  a trunk  or  branch  of  this  artery ; on 
which  account  feveral  accidents  happen  in  fractures  of  the 
Ikuil. 

The  external  carotid  fends  another  fmall  ramus  through 
the  corner  or  fmall  end  of  the  fphenoidal  or  fuperior  orbitary 
fiffure,  where  there  is  fometimes  a little  notch  on  purpofe, 
as  was  mentioned  in  the  Defcription  of  the  Skeleton.  This 
branch  is  the  anterior  artery  of  the  dura  mater  ; and  it  gives 
oft'  ramifications  in  the  fame  manner  as  the  former  with  which 
it  communicates,  but  its  ramifications  are  not  fo  numerous. 
The  internal  carotid,  as  it  enters  the  cranium,  gives  off  a 
fmall  branch  to  the  fubftance  of  the  dura  mater. 

The  two  vertebral  arteries  enter  by  the  great  occipital  fo- 
ramen, and  unite  in  one  trunk  on  the  anterior  or  fphenoidal 
apophyfis  of  the  os  occipitis.  Immediately  after  they  pafs 
through  the  dura  mater  on  both  Tides,  each  of  them  lends 
one  or  two  branches  to  that  membrane.  Thefe  are  the  po- 
fterior  arteries  of  the  dura  mater ; and  they  communicate  by 
fome  ramifications  with  the  middle  or  fpinal  artery  above 
mentioned. 

Veins  and  fmufes.  The  dura  mater  contains  in  its  duplica- 
ture  ieveral  particular  canals,  into  which  the  venous  blood, 
not  only  of  that  membrane,  but  of  the  whole  brain,  is  car- 
ried Thefe  canals  are  termed  finujes ; and  fome  of  them 
arc  difpofed  in  pairs,  others  in  uneven  numbers ; tha;  is, 
fome  of  them  are  placed  alone  in  a middle  fituation  j others 
are  difpofed  laterally  on  each  fide  of  the  brain.  The  moft 
ancient  anatomifts  reckoned  only  four,  to  which  we  can  now 
add  feveral  others. 

Thefe  linufes  are  in  the  duplicature  of  the  dura  mater; 
and  their  cavities  are  lined  on  the  infide  by  particular  very 
fine  membranes.  They  may  be  enumerated  in  this  manner : 
The  great  finus  of  the  falx,  or  fuperior  longitudinal  finus, 
which  was  reckoned  the  firft  by  the  ancients.  Two  great 
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lateral  finufes,  the  fecond  and  third  of  the  ancients.  The 
fiilus,  called  torcular  Heropbili , the  fourth  of  the  ancients. 
The  fmall  finus  of  the  falx,  or  inferior  longitudinal  finus. 
The  pofterior  occipital  finus,  which  is  fometimes  double. 
Four  finus  petrofi  ; two  on  each  fide,  one  luperior,  and  one 
inferior.  Two  tranfverfe  occipital  finufes.  The  circular  finus 
of  the  fella  fphenoidalis.  Two  finus  cavernofi,  one  on  each 
fide.  Two  orbitary  finufes,  one  on  each  fide. 

All  thefe  finufes  communicate  with  each  other,  and  with 
the  great  lateral  finufes,  by  which  they  difcharge  themfelves 
into  the  internal  jugular  veins,  which  are  only  continuations 
of  thefe  lateral  finufes.  They  likewife  unload  themfelves, 
partly  into  the  vertebral  veins,  which  communicate  wit*h  the 
fmall  lateral  or  inferior  occipital  finufes  ; and  partly  into  the 
external  jugular  veins,  by  the  orbitary  finufes,  which  com- 
municate with  the  venae  angulares,  frontales,  nafales,  maxit-. 
lares,  &c.  as  the  lateral  finufes  likewife  communicate  with 
the  venae  occipitales,  &c. 

Thus  the  blood,  which  is  carried  to  the  dura  mater.  Sec. 
by  the  external  and  internal  carotid,  and  by  the  vertebral 
arteries,  is  returned  to  the  heart  by  the  external  and  inter- 
nal jugular  and  vertebral  veins  *,  fo  that  the  blood,  if  ob- 
ftru&ed  in  one  place,  finds,  in  confequence  of  thefe  com- 
munications, a paflage  at  another,  though  perhaps  not  with 
the  fame  eafe.  This  oblervation  is  of  confequence,  in  rela- 
tion not  only  to  obftruftions,  but  to  the  different  fituationS 
of  the  head. 

The  great  finus  of  the  falx  reaches  from  the  connection  of 
the  ethmoidal  crifla  with  the  os  frontis,  along  the  upper  edge 
of  the  falx,  all  the  Way  to  the  pofterior  6dge  of  the  tranfverfe 
fepturn,  where  it  ends  by  a bifurcation  in  the  great  lateral 
finufes.  It  is  very  narrow  at  its  anterior  extremity,  and  from 
thence  becomes  gradually  wider  all  the  way  to  its  pofterior 
extremity. 
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The  cavity  of  this  finus  is  not  cylindrical,  but  triangular, 
having  three  fidcs  ; one  fuperior,  parallel  to  the  cranium ; 
and  two  lateral,  inclined  to  the  plane  of  the  falx.  The  up- 
per fide  is  formed  by  the  external  furface  of  the  dura  mater  j 
and,  through  the  middle  of  its  breadth,  a kind  of  fine  raphe 
or  future  runs  from  one  end  to  the  other. 

The  two  lower  or  lateral  tides  are  productions  of  the  inner 
furface  of  the  dura  mater  •,  which  having  parted  from  the 
external,  are  inclined  toward  each  other,  and  then  unite  ; 
forming  firlV  the  finus,  and  afterwards- the  duplicature  of  the 
falx.  This  finus  is  lined  interiorly  by  a fine  proper  mem- 
brane, which  forms  likewife  a kind  of  raphe  or  future  along 
the  bottom  of  the  finus,  that  is,  along  the  union  of  the  two 
lateral  fides. 

In  this  finus  we  obferve  feveral  openings  and  ligamentary 
fraena.  The  openings  are  orifices  of  veins ; the  fmallefi:  of 
which  belong  to  the  dura  mater,  the  largeft  to  the  brain. 
The  veins  of  the  brain  enter  the  finus,  for  the  mod  part, 
obliquely  from  behind  forward,  after  they  have  run  about  a 
finger’s  breadth  in  the  duplicature  of  the  dura  mater. 

It  has  been  thought,  that  the  arteries  of  the  dura  mater 
difcharged  themfelves  immediately  into  the  finufes  ; becaufe 
injections  made  by  the  arteries,  or  a hog’s  brittle  thruft  into 
them,  have  been  found  to  pafs  into  thefe  finufes : But,  on  a 
more  clofe  examination,  it  has  been  difcovered,  that  the  in- 
jections palled  from  the  arteries  into  the  veins,  and  from 
thence  into  the  finufes,  through  the  fmall  orifices  already 
mentioned  ; and  that  the  hog’s  brittle  pierced  the  fides  of  the 
artery,  which  are  very  thin  near  the  finufes. 

This  miltake  gave  rife  to  another,  namely,  that  the  dura 
marer  had  no  veins  ; and  what  confirmed  it  was,  that  the 
arteries  of  the  dura  mater  cover  the  veins  fo  entirely,  that 
the  edges  of  the  veins  are  hardly  perceivable  on  either  fide  of 
the  arteries.  There  are,  however,  fome  places  where  the  .. 
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veins  being  broader  than  the  arteries,  their  two  edges  are 
feen  on  each  fide  of  the  arteries  like  capillary  veffels  Thefe 
veins  are,  for  the  mod  part,  branches  of  the  finales,  and  the 
fmail  trunks  of  fome  of  them  open  into  the  head  o 1 the 
vena  jugularis  interna.  We  may  eafily  be  lattslied  that  the 
arteries  on  both  fides  of  the  dura  mater  communicate  with 
each  other  above  the  falx,  either  by  inje&ing  or  blowing  into 
them. 

The  internal  fraena  of  this-  great  linus  appear  to  be  tendi- 
nous, and  to  be  deiigned  to  prevent  the  too  great  dilatation 
of  the  finus  by  the  blood,  i'hey  vary,  however,  in  dnlerent 
fubjedfs,  and  do  not  always  reach  from  one  fide  to  the  other. 
It  has  been  pretended,  that  glands  have  been  found  there  ; 
but  we  ought  to  take  care  that  lome  fmail  corpuicies,  which 
feem  to  pofiefs  little  or  no  glandular  nature,  are  not  mifiaken 
for  glands. 

The  inferior  finus  of  the  falx  is  fituated  in  the  lower  edge 
of  its  duplicature,  being  very  narrow,  and,  as  it  were,  flatted 
on  both  fides  It  communicates  immediately  with  the  fourth- 
finus  of  the  ancients,  and  in  fome  iubjedts  feerns  even  to  be  a 
continuation  of  it.  It  likewife  communicates  with  the  great  or 
fuperior  finus  by  fmail  veins  which  go  trom  one  to  the  other, 
and  with  the  veins  of  the  cerebrum  by  the  fame  means. 

The  lateral  finufes  repfefent  t\lo  large  branches  of  the  iu- 
perior  longitudinal  finus,  one  going  to  the  right  hand,  the 
other  to  the  left,  along  the  great  circumference  of  the  t.ranl- 
verfe  feptum,  all  the  way  to  the  bafis  cf  the  apophyfis  petro- 
fa  of  the  ofla  tcmporum.  From  thence  they  rtm  down; 
having  firft  taken  a large  turn  and  then  a fmail  one  •,  and 
being  ftrongly  fixed  in  the  lateral  grooves  of  the  bafis  cranii, 
they  follow  its  courfe  all  the  way  to  the  foramina  lacera  and 
fofl'ulae  of  the  jugular  veins. 

They  do  not  always  rife  by  an  equal  bifurcation  of  the  fu- 
perior  longitudinal  finus  ; for,  in  fome  fubjedfs,  one  of  the 
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lateral  finufes  appears  to  be  a continuation  of  the  longitudi- 
nal, and  the  other  to  be  a branch  from  it.  This  variety  may 
happen  on  either  tide ; and  we  fometimes  find  one  of  thefe 
finufes  higher  or  lower,  larger  or  fmaller,  than  the  other. 

The  cavity  of  theie  lateral  finufes  is  likewife  triangular, 

and  tiimifhed  with  a proper  menibrane  and  with  fraena : 

And  it  has  all'o  the  fmall  venal  openings,  which  indeed  are 

• 

common  to  it,  the  longitudinal,  and  molt  other  finufes. 
The  pofterior,  or  outer  fide  oi  this  cayitv,  is  formed  by  the 
external  part  of  the  dura  mater,  and  the  other  two  fides 
by  the  internal  part. 

As  theie*  two  finufts  go  out  by  the  pofterior  portions  of 
the  openings  of  the  balls  cranii,  called  joram'ma  laceray  they 
are  dilated  into  a kind  of  bag,  proportioned  to  the  fofiulae 
of  the  venae  jugulares,  where  they  terminate  in  thefe  veins. 

Near  the  cohcourfe  of  the  iuperior  longitudinal  and  late- 
ral finufes,  we  obferve  an  opening  (fometimes  double),  which 
is  the  orifice  of  a finus  fituated  along  the  union  of  the  falx 
rtnd  tranfverfe  feptum.  It  does  not  always -end  diredlly  at 
the  lower  part  of  the  iuperior  finus,  but  fometimes  opens  at 
the  beginning  of  one  of  the  lateral  finufes,  efpecially  when 

l 

the  bifurcation  is  not  equal ; and,  in  this  cafe,  it  often  termi- 
nates in  that  lateral  finus,  which  appears  like  a branch  from 
the  common  trunk  of  the  fuperior  and  other  lateral  finus. 

This  finus  has  been  named  torcular  Heropholi)  from  an  an- 
cient author,  who  imagined  that  the  blood  was  as  it  were  in 
a prefs,  at  the  union  of  thefe  four  finufes.  Its  diameter  is 
but  fmall  5 and  it  forms  a kind  of  bifurcation  with  the  infe- 
rior  longitudinal  finus,  and  with  a vein  of  the  cerebrum, 
which  is  fometimes  double,  called  vena  magna  Galetii. 

The  cavernous  or  lateral  finufes  of  the  os  fphenoides,  are 
rcfervatories  of  a very  particular  kind,  containing  not  only 
blood,  but  confiderable  vefiels  and  nerves,  as  we  fliall  fee 
hereafter  j and  likewife  a fpongy  or  cavernous  fubftance  full 
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of  blood,  much  like  that  of  the  corpus  cavernofum  of  the 
urethra. 

Nerves  arid  glands.  We  obferve  fome  nervous  filaments 
which  appear  to  go  to  the  dura  mater  from  the  trunk  of  the 
fifth  pair,  at  the  entry  of  the  cavernous  finus  ; and  from  the 
common  trunk  of  the  eighth  pair  and  nervus  accefiorius  or 
fpinalis,  as  they  pais  through  the  foramen  lacerum.  inflam- 
mation, as  well  as  furgical  phenomena,  fhevv  that  the  dura 
mater  is  not  void  of  fenlibility,  though,  in  the  iound  flate, 
this  is  not  very  obvious.  The  fmall  tubercles,  found  on  the 
lateral  fides  of  the  longitudinal  finus  of  the  falx  and  conti- 
guous parts  of  the  brain,  deferve  ftill  to  be  examined  before 
we  can  determine  any  thing  about  them  : They  have  been 
called  glands  by  Pacchioni,  and  feem  to  belong  rather  to  the 
conglomerate  than  to  tiie  conglobate  kind.  The  whole  in- 
fide  of  the  dura  mater  is  moiflened  in  the  fame  manner  as 
the  peritonaeum  and  pleura. 

The  prominent  fibres  which  appear  interfering  each  other 
in  different  manners  on  the  infide  of  the  dura  mater,  elpe- 
cially  near  the  falx  and  tranfverfe  feptum,  and  which  have 
been  taken  for  a kind  of  flefhy  fibres,  feem  to  be  only  liga- 
mentary and  elaftic.  The  univerfal  adhefion  of  this  mem- 
brane to  the  cranium,  proves  that  it  can  have  no  particular 
motion,  and  confequently,  that  fucfi  flefhy  or  mufcular  fibres 
would  be  altogether  ufelefs.  This  adhefion  was  plainly  de- 
monftrated  by  Vefalius,  Riolan,  &c.  long  before  Roonhuy- 
fen. 

§ 2.  Pia  Mater. 

Situation  in  general.  This  membrane  is  a much  fofter  and 
finer  fubftance  than  the  former,  being  exceedingly  delicate, 
tranfparent,  and  vafcular  j and  is  connected  to  the  dura  ma- 
ter only  by  the  veins  which  open  into  the  finufes,  as  has  been 
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Stru&ure.  It  is  compofed  of  two  laminae,  of  which  the 
external  one  is  named  tunica  aracbtioidea , from  its  refemblance  i 
to  a cobweb.  They  adhere  clolely  to  each  other  at  the  up-  | 
per  part  of  the  brain  ; but  are  eafily  leparable  at  the  balls, 
and  through  the  whole  length  of  the  fpmal  marrow. 

The  tunica  arachnoidea  is  a remarkable  thin  and  tranfpa-  : 
rent  membrane,  having  no  velfels,  that  can  be  mjedted,  enter-  i 
ing  into  its  compofltion.  It  is  fpread  uniformly  over  the  fur-  i 
face  of  the  brain,  incloling  all  the  circumvolutions,  but  with- 
out entering  in  between  any  of  them ; while  the  pia  mater 
forms  a great  number  of  plicae,  duplicatures,  and  fepta, 
which  not  only  cover  the  brain  in  general,  but  infinuate 
themfelves  into  all  the  folds  and  circumvolutions,  and  be- 
tween the  different ^flrata  of  the  cerebrum  and  cerebellum, 
and  are  likewife  continued  into  the  different  cavities. 

The  two  laminae  of  the  pia  mater  are  connected  by  a cel- 
lular fubflance,  which  accompanies  them  through  their  whole 
extent,  except  at  fome  places  ot  the  balls  of  the  cereDrum, 
See.  where,  the  internal  lamina  continuing  its  iniertions,  the 
external  remains  uniformly  ftretched  over  the  prominent 
parts,  the  interftices  of  which  are  entirely  feparated  from  the 
other  lamina  without  any  cellular  fubflance  between  them. 
Thefe  feparate  portions  of  the  external  lamina  have  made  it 
be  looked  upon  as  a third  membrane  of  the  brain,  diflincl 
from  the  pia  mater. 

\ i ’ * • 

§ 3 . Cerebrum. 

Situation  and  figure.  The  cerebrum,  properly  fo  called,  is 
a kind  of  medullary  mafs,  of  a moderate  confiflence,  and  of 
a greyifh  colour  on  the  oute-  furface,  filling  all  the  fuperior 
portion  of  the  cavity  of  the  cranium,  or  that  portion  which 
lies  above  the  tranfverfe  feptum.  The  upper  part  of  the  ce- 
rebrum is  of  an  oval  figure,  like  half  an  egg  cut  Iengthwife, 
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or  rather  like  two  quarters  of  an  egg  cut  lengthwife,  and  part- 
ed a little  from  each  other.  It  is  flatter  on  the  lower  part, 
each  lateral  half  of  which  is  divided  into  three  eminences, 
which  correfpond  with  the  cavities  at  the  bafe  of  the  cra- 
nium. 

Divifion  and  lobes.  The  cerebrum  is  divided  into  two  late- 
ral portions,  feparated  by  the  falx,  or  great  longitudinal  fep- 
tum  of  the  dura  mater.  They  are  generally  termed  hemi- 
fpheres , but  they  are  more  like  quarters  of  an  oblong  fpheroid. 
Each  of  thefe  portions  is  divided  into  two  extremities,  one 
anterior,  and  one  poflerior,  which  are  termed  the  lobes  of  the 
cerebrum , between  which  there  is  a large  inferior  protube- 
rance which  goes  by  the  fame  name  ; fo  that  in  each  hemi- 
fphere  there  are  three  lobes,  one  anterior,  one  middle,  and 
one  poflerior. 

The  anterior  lobes  lie  upon  thofe  parts  of  the  os  frontis 
which  contribute  to  the  formation  ol  (he  orbits  and  of  the 
frontal  finufes,  commonly  called  the  anterior  fojfae  of  the  bafs 
cranii.  The  middle  lobes  lie  in  the  miudle  or  lateral  foflae 
of  the  balls  cranii,  and  the  poflerior  lobes  on  the  tranfverfe 
feptum  of  the  dura  mater.  The  anterior  and  middle  lobes  of 
the  cerebrum,  on  each  fide,  are  parted  by  a deep  narrow  ful- 
cus,  which  afcends  obliquely  backward,  from  the  temporal 
ala  of  the  os  iphenoides  to  near  the? middle  of  the  os  parie- 
tale  ; and  the  two  fides  of  this  divifion  have  each  their  parti- 
cular ridges  and  convolutions,  which  gives  a very  great  ex- 
tent to  the  cortical  fubflance.  This  lulcus  is  termed  fjfura 
magna  Sy/vii , or  limply  fjfura  cerebri. 

Sides  and  inequalities.  Each  lateral  portion  of  the  cerebrum 
has  three  tides  ; one  fuperior,  which  is  convex  ; one  inferior, 
which  is  uneven  ; and  one  lateral,  which  is  flat,  and  turned 
to  the  falx.  'Through  the  whole  furface  of  thefe  three  fides 
we  fee  inequalities  or-windings,  like  the  circumvolutions  of 
inteftines,  formed  by  weaving  breaks  or  furrows  very  deep 
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and  narrow,  into  which  the  fepta  or  duplicatures  of  the  pia 
inater  infinuate  themfelves,  and  thereby  feparate  thefe  cir- 
cumvolutions from  each  other. 

Near  the  furface  of  the  cerebrum,  thefe  circumvolutions 
are  at  fome  diftance  from  each  other,  reprefenting  Terpentine 
ridges ; and,  in  the  interfaces  between  them,  the  fuperficial 
veins  of  the  cerebrum  are  lodged,  between  the  two  laminae 
of  the  pia  mater,  from  whence  they  pals  into  the  duplicature 
of  the  dura  mater,  and  fo  open  into  the  finufes. 

Thefe  circumvolutions  are  fixed  through  their  whole  depth 
to  the  fepta  or  duplicatures  of  the  pia  mater,  by  an  infinite 
number  of  very  fine  vafcular  filaments,  as  may  be  feen  by 
pulling  the  circumvolutions  a little  afunder  with  the  fingers. 

When  we  cut  tranfverfely,  we  obferve  that  the  fubftantia 
alba  lies  not  only  in  the  inner  part  of  the  brain  in  general, 
but  alfo  within  each  circumvolution,  fo  that  there  is  the  fame 
number  of  internal  medullary  circumvolutions  as  of  externa! 
cortical  ones  •,  the  firft  reprefenting  white  laminae  inverted 
by  others  of  an  afh-colour  •,  but  the  cortical  fubftance  is  irt 
many  places  thicker  than  the  medullary. 

Submarine.  The  fubftance  of  the  cerebrum  is  of  two  kinds, 
diftinguifhed  by  two  different  colours  ; one  part  of  it  being 
of  a greyifh  or  afh-colour  ; the  other,  which  is  fomewhat 
firmer  than  the  former,  is  remarkably  white,  but  redder  in 
the  foetus.  The  afh-coloured  fubftance  lies  chiefly  on  the 
outer  part  of  the  cerebrum  like  a kind  of  cortex,  from  whence 
it  has  been  named  fubjlantia  corticalis , or  cinerea « The  white 
fubftance  occupies  the  inner  part,  and  is  named  fubjlantia  me - 
du  liar  is,  or  Amply  fubjlantia  alba.  This  abounds  in  greater 
quantity  than  the  other,  and  in  many  places  is  perforated 
with  red  arteries. 

Corpus  callofum.  Having  cut  off  the  falx  from  the  crifta 
galli,  and  turned  it  backward ; if  we  feparate  gently  the  two 

lateral  parts  or  hemifpheres  of  the  cerebrum,  we  fee  a longi- 
tudinal 
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tudinal  portion  of  a white  convex  body,  which  is  named  cor- 
pus callofum.  It  is  a middle  portion  of  the  medullary  fub- 
ftance,  which,  under  the  inferior  ilnus  of  the  falx,  and  alfo  a 
little  toward  each  fide,  is  parted  from  the  mafs  of  the  cere- 
brum, to  which  it  is  limply  contiguous,  from  one  end  of  that 
finus  to  the  other  ; fo  that,  at  this  place,  the  edge  of  the  in- 
lide  of  each  hemifphere  only  lies  on  the  corpus  callofum, 
much  in  the  fame  manner  as  the  anterior  and  polierior  lobes 
lie  on  the  dura  mater.  Both  extremities  of  this  medullary 
body  terminate  by  a fmall  edge  bent  tranfverfely  downward. 

The  furface  of  the  corpus  callofum  is  covered  by  the  pia 
mater,  which  runs  in  between  the  lateral  portions  of  this  body 
and  the  lower  edge  of  each  hemifphere.  Along  the  middle 
of  its  furface,  from  one  end  to  the  other,  a kind  of  raphe  is 
formed,  by  a particular  intertexture  of  fibres  eroding  each 
other.  This  raphe  is  made  more  perceivable  by  two  final! 
medullary  cords  which  accompany  it  on  each  fide,  and  ad- 
here clofely  to  the  tranfverle  libres.  The  fame  ftriated  ap- 
pearance is  to  be  obferved  in  the  inner  parts  of  this  fubftance. 

Me  dullary  arch  and  centrum  ovale.  The  corpus  callofum 
becomes  afterwards  continuous  on  each  fide  with  the  medul- 
lary fubftance  ; which,  through  all  the  remaining  parts  of  its 
extent,  is  entirely  united  with  the  cortical  fubftance,  and,  to- 
gether with  the  corpus  callofum,  forms  a medullary  arch  or 
vault  of  an  oblong  or  oval  figure.  To  perceive  this,  the 
whole  cortical  fubftance,  together  with  the  medullary  lami- 
nae mixed  with  it,  mufc  be  cautioufly  and  dexteroufiy  cut  in 
the  fame  direction  with  the  convexity  of  the  cerebrum;  after 
which  we  obferve  a medullary  convexity,  much  imalier  than 
that  which  is  common  to  the  whole  cerebrum,  but  of  the 
fame  form  ; fo  that  it  appears  like  a medullary  nucleus  of  t !Ve 
cerebrum,  efpecially  when  we  confider  it  together  with  the 
medullary  fubftance  of  the  inferior  part  or  balls  of  the  cere- 
brum ; for  the  deeper  we  go,  the  medullary  part  becomes 
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the  broader.  From  thence  M.  Vieuflens  took  occafion  to 

name  this  nucleus  the  centrum  ovale. 

> 

Ventriculi  laterales.  Under  this  arch  are  two  lateral  cavi- 
ties, much  longer  than  they  are  broad,  and  very  ihallow,  ie- 
paratec.  by  a tranfparent  medullary  feptum  ; of  which  here- 
after. Thefe  cavities  are  generally  named  the  anterior  fupe- 
rior  ventricles  of  the  cerebrum , to  diftinguifh  them  from  two 
other  fmaller  cavities  which  are  fituated  more  backward,  as 
we  fhall  fee  prefently  ; but  the  name  of  lateral  or  great 
ventricles , given  them  by  Steno,  is  more  proper  than  either 
of  the  other  two. 

The  lateral  Ventricles  are  broad,  and  rounded  at  thofe  ex- 
tremities  which  lie  next  the  tranfparent  feptum.  They  go 
from  before  backward,  contrafling  in  breadth,  and  gradually 
feparating  from  each  other  in  their  progrefs.  Afterwards; 
they  bend  downward,  and  return  obliquely  from  behind  fore- 
ward, in  a courfe  like  the  turning  of  a ram’s  horn,  and  ter- 
minate nlmoft  under  their  fuperior  extremities,  only  a little 
more  backward  and  outward. 

At  the  pofterior  part  where  they  begin  to  bend  downward, 
3 particular  elongation  runs  backward  on  each  tide,  and  ter- 
minates in  a triangular  pointed  cavity,  turned  a little  inward, 
the  two  points  refembling  horns.  Thefe  ventricles  are  every 
where  lined  with  a continuation  of  the  pia  mater. 

Septum  h/cidum.  The  tranfparent  partition,  or  feptum  luci- 
dum , as  it  is  commonly  called,  lies  direclly  under  the  raphe 
or  future  of  the  corpus  callofum,  of  which  it  is  a continuation 
and  a kind  of  dupbcature.  It  is  made  up  of  two  medullary 
laminae,  more  or  lels  feparated  from  each  other  by  a narrow 
medullary  cavity,  fometirnes  filled  with  a ferous  fubftance. 
This  cavity,  in  fome  fubjecls,  reaches  a great  way  backward, 
and  feems  to  communicate  with  the  third  ventricle  ; and,  as 
well  as  the  other  cavities  of  the  brain,  has  been  found  full  of 
water,  in  cafes  of  internal  hydrocephalus. 
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Fornix.  The  feptum  lucidum  is  united,  by  its  lower  part, 
to  the  anterior  portion  of  that  particular  medullary  body,  cal- 
led improperly  the  fornix  with  three  pillars,  becaule  01  tome 
refemblance  it  is  thought  to  bear  to  the  arches  of  ancient 
vaults.  It  is,  in  reality,  nothing  but  the  corpus  calloium  5 
the  lower  fide  of  which  is  like  a hollow  ceiling  with  three 
angles,  one  anterior,  and  two  pofterior ; and  three  edges,  two 
lateral,  and  one  pofterior.  The  lateral  edges  are  each  ter- 
minated by  a large  femicylindrical  border,  like  two  arches, 
which  uniting  at  the  anterior  angle,  form  by  their  union  what 
is  called  the  anterior  pillar  of  the  fornix  ; and,  as  they  run 
backward  ieparately  toward  the  two  pofterior  angles,  they 
have  then  the  name  of  the  poferior  pillars. 

The  anterior  pillar  being  double,  is  larger  than  either  of 
the  pofterior  ; and  the  marks  of  this  duplicity  always  remain. 
Immediately  below  the  bafts  of  this  pillar  we  obferve  a large, 
white,  fhort,  medullary  rope  ftretched  tranfverfely  between 
the  two  hemifpheres,  and  commonly  called  the  anterior  com- 
miffure  of  the  cerebrum.  It  is  to  this  pillar  that  the  feptum 
lucidum  adheres.  The  pofterior  pillars  are  bent  downward, 
and  continued  through  the  lower  portions  of  the  ventricles 
all  the  way  to  their  extremities,  relembling  a ram’s  horn, 
which  is  a name  that  has  been  givln  to  them.  They  gra- 
dually diminifh  in  thicknefs  during  this  courfe  *,  and  at  their 
outfides  they  have  each  a frnall,  thin,  flat,  collateral  border, 
to  which  the  name  of  corpora  fimbriata  is  applied. 

The  pofterior  pillars  of  the  crura  of  the  fornix  unite  with 
two  medullary  protuberances,  called  pedes  hippocampi.  The 
inferior  furface  of  the  triangular  ceiling,  which  lies  between 
thefe  arches,  is  full  of  tranfvcrfe,  prominent  medullary  lines  ; 
for  which  reafon  the  ancients  called  it  pfalloidcs  and  lyra,  com- 
paring it  to  a ftringed  inftrument,  fomething  like  what  is 
now  called  a dulcimer. 


Under 


Part  Vt 


2S  T H E B R A I N, 

Under  the  fornix,  and  immediately  behind  its  anterior 
crura,  there  is  a hole  of  a confiderable  Cze,  by  which  the  two 
lateral  ventricles  communicate  ( See  Monro  on  the  Nervous 
Syftem,  Tab.  IV .)  *,  and  another  paffage  leads  down  from 
this,  under  the  different  appellations  of  foramen  commune  an- 
ierius,  vulva,  iter  ad  infundibulum , but  more  properly  iter  ad  „ 
tertium  ventriculum. 

Eminences.  The  fornix  being  cut  off  and  inverted,  or 
quite  removed,  we  fee  firft  of  all  a vafcular  web,  called  plexur 
choroides,  and  feveral  eminences  more  or  1'efs  covered  by  the 
expanfion  of  that  plexus.  There  are  four  pairs  of  eminen- 
ces which  follow  each  other  very  regularly,  two  large  and 
two  fmall.  The  firft  two  great  eminences  are  named  corpora 
Jlriata ; and  the  fecond,  tkalami  nervorum  opticorum.  The 
four  fmall  eminences  are  clofely  united  together,  the  an- 
terior being  called  nates , and  the  pofterior  tefes ; but  it 
would  be  better  to  call  them  limply  anterior  and  poferior  tu- 
bercles. Immediately  before  thefe  tubercles  there  is  a lingle 
eminence,  called  glandula  pinealis. 

Corpora  Jlriata.  The  corpora  ftriata  got  that  name,  becaufe 
in  cutting  them  with  the  knife  we  meet  with  a great  number 
of  white  and  afh-coloured  lines  alternately  difpofed,  which  are 
only  the  tranfverfe  feftion  of  the  medullary  and  cortical  la- 
minae mixed  together  in  a vertical  pofition  in  the  bafis  of 
the  cerebrum,  as  appears  evidently  by  incifions  made  from 
above  downward.  Thefe  two  eminences  are  of  a greyifh  co- 
lour on  the  furface,  oblong,  roundifh,  -pyriform,  and  larger 
on  the  fore  than  on  the  back  part,  where  they  are  narrow 
and  bent.  . 

They  lie  in  the  bottom  of  the  fuperior  cavity  of  the  late- 
ral ventricles,  which  they  refemble  in  fome  meafure  in  fhape, 
their  anterior  parts  being  near  the  feptum  lucidum,  from 
which  they  gradually  feparate  as  they  run  backward,  and  di- 
minifh  in  Cze.  They  are  in  reality  the  convex  bottoms  of 
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the  ventricles ; and  it  is  at  the  lower  part  of  the  interftice, 
between  the  largeft  portions  of  them,  that  we  obferve  the 
greateft  tranfverfe  cord,  named  the  anterior  commiffure  of  the 
cerebrum,  which  we  mentioned  already  in  defcribing  the  an- 
terior pillar  of  the  fornix  callofus.  This  cord  communicates 
more  particularly  with  the  bottom  of  the  corpora  ftriata,  by 
a turn  toward  each  fide. 

Thalami  nervorum  opticorum . The  thalami  nervorum  od- 
ticorum  are  fo  named,  becaufe  thefe  nerves  arife  chiefly  from 
them.  They  are  two  large  eminences  placed  by  the  fide  of 
each  other,  between  the  pofterior  portions  or  extremities  of 
the  corpora  ftriata.  Their  figure  is  hemifpheroidal  and  a lit- 
tle oval,  and  they  are  of  a whitifh  colour  on  the  furface;  but 
their  inner  fubftance  is  partly  greyifh  and  partly  white,  fo 
that,  in  cutting  them,  we  fee  ftreaks  of  different  colours  like 
thofe  of  the  corpora  ftriata. 

Thefe  two  eminences  are  clofely  joined  together  and  at 
their  convex  part  they  are  fo  far  united,  as  really  to  become 
one  body,  the  whitifh  outer  fubftance  being  continued  uni- 
formly over  them  both. 

At  the  bottom  thefe  two  eminences  are  elongated  down- 
ward toward  both  fides,  into  two  thidc,  round,  whitifh  cords, 
which  feparate  from  each  other  like  horns  by  a large  curva- 
ture •,  and  afterwards,  by  a fmall  curvature  turned  forward  in, 
an  oppofite  dire&ion  to  the  former,  and  reprefenting  the  tip 
of  an  hern,  they  approach  each  other  again.  I he  fize  of 
thefe  nerves  diminifhes  gradually  from  their  origin  to  their 
anterior  reunion.  'We  fliall  have  occafion  to  mention  them 
more  particularly  in  fpeaking  of  the  optic  nerves. 

‘Third  Ventricle,  immediately  under  the  union  or  begin- 
ning of  the  thalami  nervorum  opticorum,  lies  a particular  ca- 
vity, called  the  third  ventricle  of  the  cerebrum.  This  cavity 
communicates  at  its  upper  and  fore-part  with-the  paffage  be- 
tween the  two  lateral  ventricles,  and  fends  down  from  its  un- 
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tier  and  fore  part  a paflage  through  the  infundibulum.  It 
opens  backwards  into  the  paflage  called  iter  ad  quartum  ven - 
triculum.  f 

Infundibulum.  Between  the  bafis  of  the  anterior  pillar  of 
■the  fornix,  and  the  anterior  part  of  the  union  of  the  optic 
th'alami,  lies  a fmall  medullary  canal,  named  infundibulum.  It 
-runs  down  towards  the  bafis  of  the  cerebrum,  gradually  con- 
drafting,  and  terminates  by  a fmall  membranous  and  flraight 

canal,  m a foftifh  body  fltuated  in  the  fella  turcica,  named 
glandula  pituitaria. 

Plexus  choroides.  The  plexus  choroides  is  a very  fine  v;jfl 
cular  texture,  confifting  of  a great  number  of  arterial  and 
venal  ramifications,  partly  collefted  in  two  loofe  fafciculi, 
which  lie  on  each  lateral  ventricle,  and  partly  expanded  over 
the  neighbouring  parts,  and  covering  in  a particular  manner 
the  thalami  nervorum  opticorum,  glandula  pinealis,  tubercu- 
la  quadrigemina,  and  the  other  adjacent  parts  both  of  the 
cerebrum  and  cerebellum,  to  all  which  it  adheres. 

In  each  lateral  portion  of  this  plexus  we  obferve  a venal 
trunk,  the  ramifications  of  which  are  fpread  through  the 
whole  extent  of  the  two  portions.  Near  the  glandula  pinea- 
lis thefe  two  trunks  approach  each  other,  and,  uniting  behind  * 
that  gland,  they  opem  info  the  torcular  or  fourth  finus  of  the 
dura  mater.  When  we  blow  into  one  of  thefe  trunks  to- 
ward the  plexus,  the  air  pafles  into  all  its  ramifications  ; and, 
in  fome  fubjefts,  thefe  two  veins  forms.-  one  trunk,  which 
opens  into  the  finus. 

The  ventricular  or  loofe  portions  of  the  plexus  often  ap.- 
pear  to  contain  a great  number  of  tubercles  like  glands,  which, 
in  the  natural  ftate,  are  extremely  fmall,  but  grow  bigger  in 
difeafes.  To  be  able  to  examine  them  as  we  ought,  the  loofe 
portions  mud  be  made  to  fwim  in  clear  water,  and  be  thefe 
carefully  expanded.  By  the  help  of  a miefofeope  we  then 
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fee  thefe  tubercles  in  the  natural  Hate,  like  fmall  folliculi  or 
little  bags  more  or  lefs  flatted. 

Befides  this  •v.afcular  web  or  plexus  of  the  feptum  ltfcidum* 
the  tides  of  the  fornix,  of  the  eminences,  ventricles,  canals, 
and  infundibulum,  are  all  covered  by  a very  fine  membrane, 
in  which,  by  injections  or  inflammations,  we  difeover  a great 
number  ot  very  fine  veflels.  This  membrane  is  in  a manner 
a continuation  of  the  plexus,  and  that  feems  to  be  a detach- 
ment from  the  pia  mater.  By  the  fame  means  we  likewife 
difeover  an  extremely  thin  membrane  on  the  infides  of  the 
duplicature  of  the  feptum,  though,  in  fome  fubjeCts,  tlief$ 
Tides  touch  each  other. 

Glandula  pituitaria.  The  pituitary  gland  is  a fmall  fpongy 
body  lodged  in  the  fella  turcica,  between  the  fphenoidal  folds 
of  the  dura  mater.  It  is  a Angular  kind  of  fubltance,  and 
feems  to  be  neither  medullary  nor  glandular.  On  the  out- 
fide  it  is  partly  greyifh  and  partly  reddifh,  but  white  within. 
It  is  tranfverfely  oval  or  oblong  •,  and  on  the  lower  part,  in 
fome  fubjeCls,  it  is  divided  by  a fmall  notch  into  two  lobes, 
like  a kidney  bean.  It  is  covered  by  the  pia  mater  as  by  a 
bag,  the  opening  of  which  is  the  extremity  of  the  infundi- 
bulum ; and  it  is  furrounded  by  the|fmall  circular  finufes 
which  communicate  with  the  finus  cavernofi. 

Tubercula.  The  tubercles  are  four  in  number,  two  ante- 
rior and  two  pofterior,  adhering  together  as  if  they  made  but 
one  body  fituated  behind  the  union  of  the  thalami  nervorum 
opticorum.  They  are  tranfverfely  oblong,  the  anterior  being 
a little  more  rounded,  and  broader  or  larger  from  before 
backward,  than  the  pofterior.  Their  furface  is  white,  and 
their  inner  fubftance  greyifh.  The  names  of  nates  and  tejles, 
given  by  the  antients  to  thefe  tubercles,  are  not  very  proper, 
there  being  little  refemblance  between  them  and  the  things 
from  which  the  names  are  taken.  Some  of  the  moderns, 
with  perhaps  ftill  lels  propriety,  have  called  them  tubercula 
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, quadrigemina . We  fhall  ufe  the  names,  however,  as  we  find 
them. 

Dire&ly  under  the  place  where  the  tubecles  of  one  fide 
are  united  to  thofe  of  the  other  fide,  lies  the  iter  ad  quartum 
ventrtculum,  which  communicates  by  its  anterior  opening 
with  the  third  ventricle,  under  the  thalami  nervorum  opti- 
corum,  and,  by  its  pofterior  opening,  with  the  fourth  ventri- 
cle, which  belongs  to  the  cerebellum. 

Fcratncn  commune  pojierius.  Where  the  convex  parts  of 
the  two  anterior  tubercles  join  thefe  pofterior  convex  parts 
of  the  thalami  nervorum  opticorum,  an  interftice  or  opening 
is  left  between  thefe  four  convexities  •,  but  it  does  not  com- 
municate with  the  third  ventricle,  for  the  bottom  of  it  is 
Ihut  up  by  the  pia  mater.  The  name  of  amis  is  applied  to 
it, 

Glandula  pinealis.  The  glandula  pinealis  is  a {mall  foft 
greyifii  body,  about  the  fize  of  an  ordinary  pea,  irregularly 
round,  and  fometimes  of  the  figure  of  a pine-apple,  fituatcd 
behind  the  thalami  nervorum  opticorum  above  the  lubercula 
quadrigemina.  It  is  fixed  like  a fmall  button  to  the  lower 
part  of  the  thalami,  by  two  very  white  medullary  pedunculi, 
which,  at  the  gland,  are  very  near  each  other,  but  feparatc 
almoft:  tranfverfely  toward  the  thalami. 

It  feems  to  be  moftly  of  a cortical  fubftance,  except  near 
the  footftalks,  where  it  is  fomewhat  medullary.  The  foot- 
ftalks  are  fometimes  double,  as  if  they  belonged  to  the  two 
anterior  tubercles.  This  body  adheres  very  clofe  to  the 
plexus  choroides,  by  which  it  is  covered,  as  we  fliall  fee  here- 
after •,  and  it  therefore  requires  fome  dexterity  to  feparate  it 
from  the  glandula,  without  altering  its  fituation,  or  breaking 
the  pedunculi.  This  gland  has  been  often  found  to  contain 
gravel.  Below  the  glandula  pinealis  there  is  a medullary 
tranfverfe  cord,  called  the  pojicrior  commijfure  of  the  hemifpheres 
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§ 4.  Cerebellum. 

Situation  and  figure.  The  cerebellum  is  contained  under 
the  tranfverfe  feptum  of  the  dura  mater,  in  the  under  and 
back  part  of  the  cranium.  It  is  broader  laterally  than  on  the 
fore  or  back  tides,  flatted  on  the  upper  tide,  and  gently  in- 
clined both  ways,  anfwcrable  to  the  ieptum,  which  ferves  it 
as  a kind  of  tent  or  ceiling.  On  the  lower  fide  it  is  round- 
er ; and  on  the  back  lide  it  is  divided  into  two  lobes,  fepara- 
ted  by  the  occipital  feptum  of  the  dura  mater. 

Structure.  It  coniifts,  like  the  cerebrum,  of  two  fubflances. 
It  has  no  circumvolutions  on  its  lurface  ; but,  inftead  of  them, 
numerous  fulci,  which  are  deep,  and  difpofed  in  fuch  a man" 
ner  as  to  form  thin  flat  ftrata,  more  or  lefs  horizontal,  be- 
tween which  the  internal  lamina  of  the  pia  mater  insinuates 
itfelf  by  a number  of  fepta  equal  to  that  of  the  ftrata. 

Under  the  tranfverfe  feptum,  it  is  covered  by  a vafcular 
texture,  which  communicates  with  the  plexus  choroides.  It 
has  two  middle  eminences,  called  appendices  vermiformes ; one 
anterior  and  fuperior,  which  is  turned  forward  ; the  other 
pofterior  and  inferior,  which  goes  backward.  There  are  like- 
wile  two  lateral  appendices,  both  turned  outward.  They  are 
termed  vermiformes , from  their  refemblance  to  a large  portion 
©f  an  earth-worm. 

Befides  the  divifion  of  the  cerebellum  into  lateral  portions, 
or  into  two  lobes,  each  of  thele  lobes  feems  to  be  likewife 
fubdivkled  into  three  protuberances  \ one  anterior,  one  mid- 
dle or  lateral,  and  one  pofterior  : They  are  not,  in  all  fub- 
jefts,  equally  diftinguifhed  either  by  their  convexity  or  li- 
mits •,  but  they  may  always  be  diflinguiflied  by  the  direction 
of  their  ftrata,  thofe  of  the  middle  and  anterior  protuberance 
being  lefs  tranfverfe  than  the  pofterior. 
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Fourth  Ventricle.  "When  we  feparate  the  two  lateral  por- 
tions or  lobes,  having  firft  made  a deep  incifion,  we  difcover, 
firft  of  all,  the  poflerior  portion  of  the  medulla  oblongata,  of 
which  hereafter  ; and,  in  the  pofterior  lurface  of  this  por- 
tion, from  the  tubercula  quadrigemina,  all  the  way  to  the 
pofterior  notch  in  the  body  of  the  cerebellum,  and  a littie  be- 
.low  that  notch,  we  obferve  an  oblong  cavity,  which  is  called 
the  fourth  vejitricle ; this  terminates  backward,  like  the  point 
of  a writing  pen.  Hence  the  under  end  of  it  is  called  calamus 
fcriptorius. 

At  the  beginning  of  this  cavity  we  meet  with  a thin  me»- 
dullary  lamina,  which  is  looked  upon  as  a valve  between  that 
canal  and  the  fourth  ventricle.  A little  behind  this  lamina-, 
the  cavity  grows  wider  towards  both  fides,  and  then  contracts 
again  to  its  firft  fize.  It  is  lined  by  a thin  membrane,  and 
feems  often  to  be  difiinguifhed  into  two  lateral  parts,  by  a 
kind  of  fmall  groove,  from  the  valvular  lamina  to  the  point 
of  the  calamus  fcriptorius. 

This  membrane  is  a continuation  of  that  part  of  the  pia 
mater  which  lines  the  fmall  canal,  the  third  ventricle,  infun- 
dibulum, and  the  two  great  ventricles.  To  be  able  to  fee  the 
fourth  ventricle  in  its  natural  ftate,  in  which  it  is  narroweft, 
it  muft  be  laid  open  while  the  cerebellum  remains  in  the  cra- 
fiium  and,  in  order  to  that,  the  os  occipitis  muft  be  fawen 
yeay  low  down. 

On  each  fide  of  this  ventricle,  t^e  medullary  fubftance 
forms  a trunk  which  expands  itfelf  in  form  of  laminae 
through  the  cortical  ftrata.  But  here  we  find  the  medullary 
bearing  a lefs  proportion  to  the  cortical  than  it  does  in  the 
cerebrum.  We  dilcover  thefe  medullary  laminae  according 
to  their  breadth,  by  cutting  the  cerebellum  in  flices  almoft 
parallel  to  the  bafts  of  the  cerebrum  ; but,  if  we  cut  one  lobe 
pf  the  cerebellum  vertically,  the  medullary  fubftance  will  ap- 
peal vo  be  difperfed  in  ramifications  through  the  cortical  fub- 
ftance. 
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ftance.  Thefe  ramifications  have  been  named  arbor  vitae ; 
and  the  two  trunks,  from  whence  thefe  different  laminae  arile, 
are  called  peduticuli  cerebelli. 

We  cannot  go  on  with  the  defer iption  of  the  other  middle 
parts  of  the  balls  of  the  cerebellum,  before  that  of  the  middle 
parts  of  the  balls  of  the  cerebrum  ; becaufe  thefe  two  parts 
are  united,  and  jointly  form  the  medulla  oblongata.  We 
fhall  only  add  here,  that  the  ftrata  of  both  fubftances  of  the 
cerebellum  are  not  always  of  the  fame  extent  in  the  lame  por- 
tions or  protuberances  of  each  lobe.  This  appears  merely  by 
viewing  the  convex  or  outer  furface  of  the  cerebellum  •,  for 
there  we  fee,  at  different  diftances,  fome  cortical  lfrata  fhorter 
than  others,  and  like  wife  that  the  extremities  of  the  fliort 
ftrata  gradually  diminifh  in  thicknefs  till  they  are  quite  loft 
between  two  long  ones. 

If  we  make  a fmall  hole  in  the  external  lamina  or  the  pia 
mater  over  one  of  the  lobes  of  the  cerebellum,  without  touch- 
ing the  inner  lamina,  and  then  blow  into  the  cellular  fub- 
ftance, conne&ing  thefe  two  Laminae,  through  a fmall  pipe 
introduced  into  the  hole  ; the  air  will  gradually  fwell  that 
fubftance,  and  feparate  the  ftrata  more  or  lefts  equally  from  . 
each  other  through  their  whole  extenf  •,  and  we  fhall  fee  at 
the  fame  time  the  difpofition  of  all  the  membranous  fepta  or 
duplicatures  of  the  internal  lamina  of  the  pia  mater,  with  the 
numerous  diftribution  of  the  fine  blood-veffels  which  run  up- 
on it,  efpecially  after  a lucky  injedtion,  or  in  an  inflammatory 
ftate  of  thefe  membranes. 

§ 5.  Medulla  oblongata. 

Thu  medulla  oblongata  is  a medullary  fubftance,  fituated 
from  before  backward  in  the  middle  part  of  the  bafes  of  the 
cerebrum  and  cerebellum,  without  any  difeontinuation,  be- 
tween the  lateral  parts  of  both  thefe  bafes  •,  and  therefore  it 
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may  be  looked  upon  as  one  middle  medullary  balls  common 
to  both  cerebrum  and  cerebellum,  by  the  reciprocal  continu- 
ity of  their  medullary  fubflances,  through  the  great  notch  in 
the  t ran  Tver  fe  (eptum  of  the  dura  mater  j which  common 
balls  lies  immediately  on  that  portion  of  the  dura  mater  lining 
the  bads  of  the  cranium.  The  medulla  oblongata  is  there- 
fore juftly  efteemed  to  be  a third  general  part  of  the  whole 
mafs  of  the  brain,  or  as  the  common  production  or  united 
elongation  of  the  whole  medullary  fubftance  of  the  cerebrum 
and  cerebellum. 

. It  is  extremely  difficult,  if  not  altogether  impcfilble,  to  ex<- 

amine  or  demohitrate  it  as  we  ought,  in  its  natural  lituation  j 

« 

but  we  are  obliged  to  do  both  on  a brain  inverted. 

The  lower  fide  of  the  medulla  oblongata,  in  an  inverted 
lituation,  prefents  to  our  view  feveral  parts,  which  are  in  ge- 
neral either  medullary  productions,  trunks  of  nerves,  or  trunks 
of  blood-velTels. 

The  chief  medullary  productions  are  thefe ; the  large  or 
anterior  branches  of  the  medulla  oblongata,  which  have  like- 
wile  been  named  crura  anterior  a ^ femora  and  brachia  medullae 
oblongaiae , and  pedunXuli  cerebri : The  tranfverfe  protuberance, 
called  likewife  procejfus  annularis  or  pons  Varolii ; The  imall  or 
pofterior  branches,  called  pedunculi  cerebelli , or  crura  pojlerio - 
ra  medullae  oblongatae  : The  extremity  or  cauda  of  the  medul- 
la oblongata,  with  two  pairs  of  tubercles  *,  one  of  which  is 
named  corpora  olivaria,  the  ether  corpora  pyramidalia  and  to 
all  thefe  productions  we  mull  add  a production  of  the  infun- 
dibulum and  two  medullary  papillae. 

The  great  branches  of  the  medulla  oblongata  are  two  very 
conliderable  medullary  fafciculi ; the  anterior  extremities  of 
which  are  feparated,  and  the  pofterior  united,  fo  that,  taken 
together,  they  fomewhat  reprefent  a Roman  V.  Thefe  fa& 
ciculi  are  flat,  much  broader  before  than  behind  5 their  fur- 
faces  being  compofed  of  feveral  longitudinal  and  diftinCtly 

prominent 
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prominent  medullary  fibres.  Their  anterior  extremities 
feem  to  be  loll  at  the  lower  part  of  the  corpora  ftriata  j and 
it  is  for  that  realon  that  they  are  efteemed  the  pedunculi  of 
the  cerebrum. 

The  tranfverfe  annular,  or  rather  femi-annular,  protube-* 
ranee,  is  a medullary  production,  which  feems  at  firft  fight 
to  furround  the  pofterior  extremities  of  the  great  branches  ; 
but  the  medullary  fubltance  of  this  protuberance  is  in  reality 
intimately  mixed  with  that  of  the  two  former.  Varolius,  an 
ancient  Italian  author,  viewing  thefe  parts  in  an  inveited  fi- 
tuation,  compared  the  two  branches  to  two  rivers,  and  the 
protuberance  to  a bridge  over  them  both  ; and  from  thence  it 
has  the  name  of  pons  Varolii.  Its  furface  is  tranfverfely 
ftreaked  ; and  is  divided  into  two  lateral  parts  by  a very 
narrow  longitudinal  depreflion,  which  does  not  penetrate 
into  its  fubftance.  When  we  cut  into  the  fubftarfee  of  the 
pons,  we  find  much  cortical  fubftance  within  it,  and  this- 
formed  into  ftriae,  which  run  in  various  directions.  And  the 
fame  thing  will  be  found  with  refpeCt  to  the  medullary  part 
pf  the  brain ; for  there  is  fcarcely  any  part  of  it  but  what  has 
cortical  ftriae  running  through  it. — See  Monro’s  Obfervations. 
on  the  Nervous  Syftem,  Tab.  VII.  • 

The  fmall  branches  of  the  medulla  oblongata  are  lateral 
productions  of  tfye  tranfverfe  protuberance,  which  by  their 
roots  feem  to  encompafs  that  medullary  portion  in  which  the. 
fourth  ventricle  or  calamus  feriptorius  is  formed.  They  .form 
in  the  lobes  of  the  cerebellum,  on  each  fide,  thefe  medul- 
lary expanfionsy  a vertical  feCtion  of  which  fhews  the  white 
ramifications  commonly  called  arhor  vitae  ; and  they  may  be 
jttftly  enough  ftyled  pedunculi  cerebelli. 

The  extremity  is  no  more  than  the  medulla  oblongata  con- 
tfafted  in  its  pafiage  backward  to  the  anterior  edge  of  the 
foramen  magnum  of  the  os  occipitis,  where  it  terminates  in. 
the  medulla  fpinalis  j and,  in  this  part  of  it,  feveral  things  arc, 

to 
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■to  be  taken  notice  of.  We  fee,  firft  of  all,  four  eminences* 
two  named  corpora  olivaria,  and  the  other  two  corpora  pyrami - 
dalia.  Immediately  afterwards,  it  is  divided  into  two  lateral 
portions  by  two  narrow  grooves,  one  on  the  upper  fide,  the 
other  on  the  lower.  They  both  run  into  the  fubftance  of 
the  medulla,  as  between  two  cylinders,  flatted  on  that  fide 
by  which  they  are  joined  together. 

When  we  feparate  thefe  ridges  with  the  fingers,  we  ob- 
serve a crucial  intertexture  of  feveral  fmall  medullary  cords* 
which  go  obliquely  from  the  fubftance  of  one  lateral  portion 
into  the  fubftance  of  the  other.  M.  Petit,  member  of  the 
Royal  Academy  of  Sciences,  and  dodtor  of  phyfic,  is  the 
author  of  this  difcovery,  by  which  we  are  enabled  to  explain 
feveral  phenomena,  both  in  phyfiology  and  pathology  ; of 
which  in  another  place. 

The  corpora  olivaria  and  pyramidalia  are  whitifh  eminen- 
ces, fituated  longitudinally  near  each  other,  on  the  lower 
fide  of  the  extremity  or  cauda,  immediately  behind  the  tranf- 
verfe  or  annular  protuberances.  The  corpora  pyramidalia 
are'in  the  middle;  fo  that  the  interftice  between  them, 
which  ic'only  a kind  of  fuperficial  groove,  anfwers  to  the 
inferior  groove  of  the  following  portion. 

The  corpora  olivaria  are  two  lateral  eminences  fituated  at 
the  outfide  of  the  former,  and  are  thus  termed  by  Willis, 
Duverney,  Haller,  &c.  but  WiiTflow  reverfes  the  names. 
Thefe  four  eminences  are  fituated  on  the  lower  half  of  the 
medulla ; which  obfcrvation>  we  here  repeat,  to  make  it  be 
remembered,  that,  in  all  the  figures  and  demonltrations, 
thefe  parts  are  reprefented  as  fuperior,  which,  in  their  natu- 
ral fituation,  are  inferior.  Thus  thefe  eminences  are  under 
the  fourth  ventricle,  and  under  the  pedunculi  cerebelli. 

The  tubercula  mammillaria,  which  are  fituated  very  near 
the  production  of  the  infundibulum,  have  be“en  taken  for 
glands ; probably  becaufe  of  their  greyilh  inner  fubftance, 
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which,  however,  does  not  feem  to  be  different  from  that  of 
feveral  other  eminences  of  the  medulla  oblongata.  And,  for 
that  reafon,  we  choofe  rather  to  call  them,  from  their  figure, 
tubercula  inatimtillaria , than  papillae  medullares. 

Thefe  tubercles  feem  to  have  fome  immediate  relation  to 
the  roots  or  bales  of  the  anterior  pillar,  of  the  fornix  ; fo  that 
we  might  call  them,  as  M.  Santorini  has  done,  tlx  bulbs  of 
thefe  roots,  though  they  appear  to  be  likewife  part  of  a contir 
nuation  of  other  portions  of  the  cortical  and  medullary  fubr 
fiance,  of  a particular  texture. 

The  beak  or  tube  of  the  infundibulum  is  a very  thin  pro- 
duction from  the  fides  of  that  cavity  ; arid  it  is  flrengthenecl 
by  a particular  coat  given  to  it  by  the  pia  mater.  It  is  bent 
a little  from  behind  forward,  toward  the  glandula  pituitaria? 
and  afterwards  expands  again  round  this  gland. 

The  membrana  arachnoides,  or  external  lamina  of  the  pia 
mater,  appears  to  be  very  diflin£tly  ieparated  from  the  inter- 
nal lamina,  in  the  interfaces  between  all  thefe  eminences  on 
the  lower  fide  of  the  medulla  oblongata,  without  any  vifible 
cellular  fubftance  between  them.  The  internal  lamina  ad- 
heres much  more  to  the  furface  of  thefe  interftices  than  to 
that  of  the  eminences.  The  external  famina  is  as  it  were 
buoyed  up  by  the  eminences,  and  equally  flretched  between 
their  molt  prominent  parts,  to  which  it  flicks  very  clofe  5 
and  in  this  refpeft  the  roots  or  great  cornua  of  the  optic 
nerves  may  be  joined  to  thefe  eminences. 

We  muff  obferve  in  general  concerning  the  eminences  of 
the  medulla  oblongata,  that  thofe  which  are  medullary  on 
their  outfides  or  furfaces,  are  interiorly  either  entirely  corti- 
cal, or  partly  cortical  and  partly  medullary,  or  formed  by  a 
fingular  mixture  of  thefe  two  fubftances,  which  ftill  remains 
to  be  unfolded,  as  well  as  many  other  peculiarities  obferv- 
able  in  examining  the  internal  flructure  of  the  brain. 
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From  this  common  portion  of  the  cerebrum  and  cerebeli 
lum,  arife  almoft  all  the  nerves  which  go  out  of  the  cranium, 
through  the  different  foramina  perforating  its  bafe.  It  like- 
wife  produces  the  medulla  fpinalis,  which  is  no  more  than  a 
common  elongation  of  the  cerebrum  and  cerebellum,  and  of 
their  different  fubftances  ; and  therefore  the  medulla  oblon- 
gata may  juftly  be  faid  to  be  the  full  origin  cr  primitive 
fource  of  all  the  nerves  which  go  out  through  the  fpina  dor- 
fi,  and  confequently  of  all  the  nerves  of  the  human  body. 


§ 6.  Medulla  Spinalis. 

The  medulla  fpinalis  is  only  an  elongation  of  the  extre- 
mity of  the  medulla  oblongata  ; and  it  has  its  name  from  its 
being  contained  in  the  bony  canal  of  the  fpina  dorh.  It  is 
confequently  a continuation  or  common  appendix  of  the  ce- 
rebrum and  cerebellum,  as  well  becaufe  of  the  two  fubftances 
of  which  it  is  compofed,  as  becaufe  of  the  membranes  by 
which  it  is  inverted. 

In  the  defcription  of  the  frefh  bones,  mention  was  made 
of  a ligamentary  fubftance  which  lines  the  inner  furface  of 
this  bony  canal  from  the  great  occipital  foramen  to  the  os 
facrqm.  Befides  this,  the  dura  mater,  after  it  has  lined  the 
whole  internal  furface  of  the  cranium,  goes  out  by  the  fora- 
men magnum  occipitis,  and  forms  a kind  of  funnel,  in  its 
progrefs  downward,  through  .the  bony  canal  of  the  ver- 
tebrae. As  it  goes  out  at  the  occipital  hole,  it  joins  the  be- 
ginning of  the  ligamentary  funnel  already  mentioned,  and 
adheres  very  rtrongly  to  it.  That  portion  of  the  pericra- 
nium which  terminates  exteriorly  at  the  edge  of  the  great 
foramen,  joins  the  funnel  likewife,  which,  by  all  thefe  accef- 
fions  becomes  very  rtrong,  and  capable  of  refilling  the  great- 
eft  violences. 


This 
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This  adhefion  of  the  dura  mater  to  the  ligamentary  funnel 
is  gradually  difcontinued  below  the  firft  vertebra  5 and  from 
thence  the  dura  mater  forms  a feparate  tube,  which  runs 
down  the  bony  canal  all  the  way  to  the  os  facrum,  the 
capacity  of  it  anfwering  to  that  of  the  canal ; but  it  does 
not  adhere  clofely  to  the  fides,  as  it  does  to  thole  or  the  cra- 
nium. It  is  furrounded  by  a flimy  iubftance,  which,  nca. 
the  lower  end  of  the  canal,  rel'einbles  fat. 

The  fpinal  marrow  confifts  of  a cortical  and  medullary 
fubftance,  as  the  cerebrum  and  cerebellum ; but  with  this 
difference,  that  the  afh-coloured  fubftance  lies  within  the 
other  ; and*  in  a tranfverfe  feftion  of  this  medulla,  the  inner 
fubftance  appears  to  be  of  the  form  of  a horlc  ihoe,  the  con- 
vex fide  being  turned  forward  and  the  extremities  backward. 

The  body  of  the  medulla  fpinalis  runs  down  to  the  bottom 
of  the  firft  vertebra  of  the  loins,  where  it  terminates  in  a 
point.  The  ltze  of  it  is  proportionable  to  that  of  the  bony 
canal,  fo  that  it  is  larger  in  the  vertebrae  of  the  neck' than 
thofe  of  the  back.  It  is  a little  flatted  on  the  fore  and  back 
parts,  fo  that  we  may  diftinguifh  in  it  two  fides,  one  anterior, 
the  other  polleri'or,  and  two  edges  It  is  likewife  feemingly 
divided  into  two  lateral  halves  or  cofcjp  by  a groosre,  which, 
runs  along  the  middle  of  its  anterior  and  polterior  furfaces, 
being  a continuation  of  thofe  in  the  extremity  of  the  medulla 
oblongata.  The  cords  are  applied  clofely  together,  but  may 
be  eafily  feparated  before  as  well  as  behind,  till  we  come  to 
their  middle  or  deepeft  part,  where  they  are  joined  together 
by  a thin  layer  of  cineritious  fubftance  paffing  from  the  one 
cord  into  the  other. 

Each  lateral  portion  fends  off  from  both  the  fore  and  back 
fides,  between  the  grooves  and  the  edges,  at  different  diftan- 
ces,  fiat  fafciculi  cf  nervous  filaments  turned  to\vard  the 
neareft  edge.  The  anterior  and  pofterior  fafciculi  are  fepa- 
rated from  each  other  by  the  ligamentum  denticulatum ; then 
Vol.  II.  T paffing 
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palling  outwards,  they  go  through  the  dura  mater  by  two 
thflinfl  openings  very  near  each  other.  Having  penetrated 
the  dura  mater,  the  poflerior  bundle  forms  a ganglion,  from 
the  eppofite  end  of  which  the  trunk  comes  out  again,  and  is 
there  joined  by  the  anterior  bundle. 

The  dura  mater  which  invefls  the  medulla,  fends  out  on 
each  fide  the  fame  number  of  vaginae,  as  there  are  g3nglious 
and  nervous  trunks.  Thefe  vaginae  are  produflions  of  the 
external  lamina  ; the  internal  lamina,  which  is  very  fmooth 
and  'polifhed  on  the  infide,  being  perforated  by  two  fmall 
holes  very  near  each  other,  where  each  vagina  goes  off, 
throw. h which  holes  the  anterior  and  poflerior  fafciculi  are 
tranfmitted,  and,  immediately  after-  their  pafioge  through  the 
internal  part,  they  unite. 

The  triangular  fpaces  left  between  the  anterior  and  pofie- 
rior  fafciculi  and  the  edge  of  the  medulla,  are  filled  from  one 
extremity  to  the  other  by  an  indented  ligament  very  thin  and 
ihining,  having  the  fame  number  of  indentations  as  there  are 
pairs  of  fafciculi.  It  is  clofely  connected  by  numerous 
threads  to  the  pia  mater  at  each  fide  of  the  medulla,  while 
the  oppofite  fide  fends  out  indentations,  the  greater  number 
of  which  run  tranfverfely,  though  others  go  obliquely  up- 
wards or  downwards  ; and  all  of  them,  after  being  fplit  into' 
threads,  are  fixed  to  the  inner  fide  of  the  dura  mater.  The 
under  end  of  the  ligamentum  denticuiatum,  runs  as  far  as 
the  os  coccygis,  and  is  what  authors  have  confidered  as  the 
fortieth  pair  of  nerves*;  from  whence  it  fends  filaments  to 
the  internal  part  of- the  dura  mater,  by  which  the  anterior 
fafciculi  are  diftinguilhed  from  the  poflerior. 

*q  he  membrana  arachnoides  is  here  very  chflinff  from  the 
internal  lamina  of  the  pia  mater:  So  that,  by  blowing 
through  a hole  made  in  the  arachnoides,  it  will  fwell  from 
* one 

* For  this  and  the  three  preceding  paragraphs,  fee  Monro  on 
the  Nervous  Syllem,  l ab.  Hv  h.  w&Vil. 
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one  end  to  the  other,  like  a tranfparent  gut.  The  *nternal 
lamina,  called  in  this  place  limply  the  pia  mater,  adheres  very 
clofely  to  the  medulla  fpinalis,  and  fends  many  productions 
and  fepta  through  its  fub&mcc.  If,  by  a hole  made  in  the 
pia  mater,  we  inflate  the  fubftance  of  one  lateral  portion  of 
the  medulla,  the  air  penetrates  through  the  whole  of  it,  and 
the  pia  mater,  which  covers  the  other  lateral  poition,  is  ie 
parated  from  it. 

The  membrana  arachnoides  adheres  more  clofely  to  the 
pia  mater  at  the  lower,  than  at  the  upper  part,  nti.ig,  <-s  it 
were,  fufpended  by  the  indented  ligament  which  runs  along 
both  edges  of  the  medulla,  and  is  fixed,  as  was  mentioned 
above,  by  a filament,  to  the  internal  lamina  of  the  dura  mater 
in  each  interllice  between  the  nervous  faiciculi.  It  alio  gives 
off  elongations,  in  the  fame  manner  as  the  dura  matej,  lO 
each  nervous  trunk  or  rope,  as  we  final!  fee  nerc^i.-; . 

§ 7.  The  Nerves  of  the  Brain  and  Spinal  Marrow,  from  their 
origin  to  their  going  out  of  the  Cranium  and  Spine. 

The  nerves  arife  either  front  the  brain,  medulla  obiongata, 
or  fpinalis  ; and  they  go  out  in  faffiiculi  difpofed  in  pairs. 
They  may  be  divided  into  three,  clafies,  viz.  nerves  which 
.pnfs  through  the  cranium,  nerves  immediately  from  the  Ipi- 
nal  marrow,  and  nerves  front  tlte  brain  and  fo;nr.l  nta. .ot. 
conjointly  •,  to  which  laft  clefs  the  great  fympatBetic  nerve 
belongs.  Ten  pairs  belong  to  the  brain  and  medulla  oblon- 
gata, of  which  nine  go  oat  through  the  foramina  of  the  cra- 
nium, and  the  tenth  arifes  from  the  extremity  of  this  medul- 

* l 

la  as  it  paffes  through  the  great  occipital  hole;  and  laftly,  29 
pairs  belong  to  the  medulla  fpinalis,  of  whicu  feven  pais 
through  the  lateral  notches  of  the  vertebrae  cervicfs,  twelve 
through  thofe  of  the  back,  five  through  tliofe  of  the  loins, 
and  five  through  the  anterior  holes  of  the  cs  fiacrum. 

Wc 
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We  {hall,  at  prefent,  only  make  Tome  particular  obfervation* 
on  the  nerves  while  i 'ey  remain  within  the  bones,  and  re- 
ferve  the  defcriprion  of  their  courfe  through  the  whole  body 
to  its  proper  place, 

Nerves  of  the  It. sin.  The  firft  pair  of  nerves  that  arife 
from  the  brain  are  the  cifa&ory,  anciently  called  prcceffus 
tnammillares.  Thefe  are  two  very  flat  and  loft  medullary 
ropes,  each  arifing  firft  by  medullary  fibres  from  the  outfidp 
of  the  lower  part  of  the  corpora  ftriata,  between  the  anterior 
and  middle  lobe,  on  each  fide  of  the  cerebrum,  and  afterwards 
by  another  filament  more  internally;  and  hilly,  by  a third, 
which  ;s  more  pofterior  and  very  long.  They  run  under  the 
anterior  lobes  of  the  cerebrum,  being  lodged  in  two  fuperfi- 
cial  grooves  in  the  bafis  of  thefe  lobes,  and  lying  immediately 
on  the  dura  mater,  from  the  clinoid  apophyfis  to  the  os  eth- 
m aides. 

Thcv  are  firft  of  all  confiderablv  meurvated  from  without 
inward' or  toward  each  other,  and,  having  reached  near  the 
fcack-fiae  of  the  oc  ethmoides,  they  run  for  a {mall  fpace  pa- 
rallel to,  and  at  ion'.T  diftance  from,  each  other.  Backward 
they  are  very  thin  ; but  the.r  bulk  gradually  increafes  in  their 
courfe  forward  toward  each  fide  of  the  crifta  galli,  where 
they  terminate  in  elongattd  papillae,  the  fubftance  of  which 
appears  to  be  fofter  and  lefs  white  than  that  cf  the  nerves, 
ns  Dr  iSoemmen-pg  hath  bell  deferibed  in  his  book,  De  Baf. 
jEneeph  ei  Orig.  Nervor.  to  which  the  reader  is  referred. 

Thefe  papillae  lie  on  the  two  fides  of  the  lamina  cribroft, 
' nnd  fend  down  a nervous  filament  through  each  hole  of  that 
lamina.  At  the  fame  place,  the  dura  mater  fends  off  the 
the  fame  number  of  vaginae,  which'  inveft  and  accompany 
the  nervous  filaments  and  their  ramifications  on  the  internal 
parts  of  the  nofe. 

We  have  already  related  the  origin  of  the  fecond  pair,  or 
optic  nerve?,  from  the  eminences  called  thalami  nervorum  o&- 
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ifconan ; and  we  have  defcribed  their  great  curvature,  and. 

: traced  them  all  the  way  to  their  re-union,  which  happens 
immediately  before  the  fuperior  part  of  the  glandula  pituita- 
i ria,  and  confequently  before  the  beak  or  production  of  thq 
infundibulum.  The  internal  carotids  run  upon  the  outfides 
of  thefe  nerves,  immediately  after  their  union,  and  before 
they  pafs  through  the  foramina  optica. 

Betides  their  origin  from  the  optic  thalami,  thefe  nerves 
have  likewife  a kind  of  communication  with  the  tubercula 
quadrigemina  anteriora,  by  very  fine  filaments  ; one  extremity 
of  which  is  loft  in  the  tubercles,  the  other  in  the  roots  of 
the  great  arches  or  bodies  of  the  optic  nerves.  They  are  al- 
fo  connected  with  the  crura  cerebri.  The  internal  ftrufture 
of  thefe  nerves  teems  to  change  at  their  entrance  into  the 
optic  holes,  as  we  fhall  fee  in  another  place. 

The  union  of  thete  nerves,  by  the  fmall  curvatures  of  their 
cornua,  is  very  difficult  to  be  unfolded  in  human  bodies. 
This  union  is  commonly  found  to  be  very  clofe  ; but,  in  tome 
fubjeCts,  it  feems  to  be  no  more  than  a ftrong  adhefion  ; in 
others,  to  be  partly  made  by  an  interfeCtion  or  crofting  of 
fibres.  They  have  indeed  been  found  quite  feparate ; and  in 
other  fubjeCts  one  of  them  has  been  obferved  to  be  very  much 
altered,  both  in  fize  and  colour,  through  its  whole  paftage, 
the  other  remaining  in  its  natural  ftate. 

The  third  pair,  called  nervi  motores,  oculi  communes , ocularis 
communes,  and  oculo-mufculares,  arife  from  the  crura  cerebri, 
between  the  corpora  albicantia  and  a fulcus  that  feparates  the 
crura  from  the  tuber  annulare,  by  numerous  threads  collected 
into  two  bundles,  the  one  a little  longer  than  the  other. 
Thefe  foon  unite  into  their  refpeCtive  trunks,  which  pierce 
the  dura  mater  behind  the  lateral  parts  of  the  pofterior  apo- 
phyfis  of  the  fella  turcica,  and  pafs  afterwards  along  the  finus 
cavernofi,  by  the  fide  of  the  carotid  artery,  and  all  the  way 
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£o  the  broad  portion  of  the  fuperior  ofbitary  fifiure,  where 
they  are  divided  in  the  manner  to  be  afterward  defcribed. 

The  fourth  pair,  called  nervi  trochleares,  mufculares  obliqui 
fuperiores , and  moft  commonly  pathetici , are  very  frnall  and 
tender,  and,  in  proportion,  very  long.  They  arife  each  be- 
hind the  teftes  by  one,  and  fometimes  by  two,  fmall  threads. 
From  thence  they  take  their  courfe  forward  all  the  way  to 
the  edge  of  the  anterior  extremities  of  the  tentorium,  a little 
to  the  outer  fide  of  the  potterior  clinoid  procefs,  where  on 
each  fide  they  enter  the  duplicature  of  the  dura  mater,  and 
advancing  by  the  fide  of  the  fiuus  cavernofi,  they  accompany 
the  third  pair  to  the  fuperior  orbitary  fifiure. 

The  fifth  pair,  called  nervi  binominal i,  or  trigemini , are  at 
•fir ft  large  trunks  arifing  by  two  fafciculi  from  the  outer  and 
fore  part  of  the  crura  cerebelli,  where  they  join  the  tuber 
annulare  a little  before  the  feventh  pair.  They  run  down 
obliquely  forward  on  the  extremity  of  the  upper  or  ante- 
rior fide  of  the  apophyfis  petrofa,  very  near  tne  ficis  of  the 
fella  fphenoidalis,  where  they  enter  the  dupiicature  of  the  du- 
ra mater  and  finus  cavernofi. 

At  their  entry  into  the  finus,  they  form  a kind  of  flat  irre- 
gular ganglion,  from  which  fome  filaments  are  fent  oft  to  the 
dura  mater ; and,  immediately  afterward,  each  of  them  is  di- 
vided into  three  great  branches,  one  fuperior  or  anterior,  one 
middle,  and  one  inferior  or  poflerior.  The  firft  branch, 
which  may  he  termed  ocularis  or  ophthalmicus , accompanies 
the  nerves  of  the  third  and  fourth  pairs  through  the  foramen 
lacerum  of  the  fphenoid-bone.  The  fecond,  called  maxi/laris 
fuperior , goes  out  by  the  foramen  rotundum  ; and  the  third, 
named  maxillaris  inferior , by  the  foramen  ovale  of  the  fame 
bone.  As  the  great  trunk  of  this  nerve  runs  down,  it  per- 
forates the  membrana  arachnoides,  which  at  this  place  forms 
a kind  of  ceiling. 
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The  fixth  pair,  named  motores  oculorum  extern ecu! arts  or 
, mhthalmici  extern i,  and  oculo  mujfculare s extern /,  are  Imall  nerves, 

1 but  {till  not  fo  fmall  as  the  fourth  pair  * and  they  have  fome- 
; times  been  found  double.  They  arife  from  a fulcus  between 
, the  back  part  of  the  tuber  annulare  and  beginning  of  the  me- 
1 <Julla  oblongata,  and  paffing  immediately  under  the  tuber, 
they  pierce  the  dura  mater  behind  the  occipital  fymphyfis  of 
the  fphenoidal  bone. 

They  run  on  each  fide  in  the  duplicature  of  the  dura  mater 
to  the  cavernous  finus ; and  having  entered  that  finus,  each- 
of  them  crofics  the  outfide  of  the  internal  carotid  artery  in 
their  way  to  the  foramen  lacerum.  In  this  courfe,  they  com- 
municate with  the  nrft  branch  of-the  fifth  pair,  and  by  a fila- 
ment or  two,  which  arife  from  the  great  fympathetic  nerve, 
and  run  up  with  the  carotid  artery. 

The  feventk  pair,  named  auditorily  are  each  divided  into 
two  portions  ; one,  from  its  liardnefs,  when  compared  with, 
the  other  parts,  is  called  portio  dura , or  nervus  fympatheticud 
minor.  This  arifes  from  the  fpace  where  the  crus  cerebelli 
joins  the  tuber  annulare.  The  other  part  is  larger  and  fofter 
than  the  former,  and  is  called  portio  mollis , or  the  true  audi- 
tory nerve.  It  arifes  from  the  inner  furface  of  the  fourth  ven- 
tricle, and  is  afterwards  joined  by  an  intermediate  portion 
deferibed  by  Dr  Wrifherg.  The  portio  mollis  is  hollowed  out 
to  receive  the  portio  dura,  which  accompanies  it  to  the  fora- 
men auditorium  internum.' 

The  eighth  pair  arife  from  the  pofterior  extremities  of  the 
large  branches  or  crura  of  the  medulla  oblongata,  a little  tp. 
the  outer  fide  of  the  corpora  olivaria,  by  numerous  filaments, 
which  ar-e  collected  into  two  bundles,  one  cMtdgloJJopharyngeumy 
the  other  par  vagum,  or  nervus  fympatheticus  medius.  This  runs 
toward  the  foramen  lacerum,  where' it  pierces  the  dura  mater, 
and  goes  out  through  the  anterior  paU  of  that  hole,  having 
been  firfl  joined  by  a nervous  portion  that  run?  ijp  from  the 
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medulla  fpinalis  through  the  great  occipital  foramen,  by  the 
name  of  nervus  accefforius  oElavi  paris , or  nervus  fpinalis.  This 
additional  nerve  goes  out  with  that  of  the  eighth  pair  through  j 
Jthe  foramen  lacerum,  lying  behind  it,  but  diftinguifhed  from 
it  by  a membranous  feptum. 

The  ninth  pair,  called  nervi  hyppoglojfi  externi,  hyppogloffi 
majores-,  and  commonly  gujlatorii , arife  each  from  the  furrow 
that  feparates  the  corpora  olivaria  and  pyramidal ia.  , Thefe 
branches  foon  unite  into  a trunk  which  paffes  through  the 
anterior  condyloid  hole  5 fometimes  the  branches  form  tw6 
trunks,  which,  after  piercing  the  dura  mater,  unite  and  go 
through  the  hole  above  mentioned. 

The  tenth  pair,  called  nervi  fub-occipitales,  arife  under  the 
ninth  pair,  chiefly  from  the  anterior,  and  a little  from  the  la- 
teral part  of  the  extremity  of  the  medulla  oblongata,  oppc- 
fite  to  the  pofterior  part  of  the  condyloid  apophyiis  of  the 
occipital  bone,  by  a Angle  plane  or  fafciculus  of  fmall  fils- 
ments  which  pierce  the  dura  mater  diredtly  from  within  out- 
ward, at  the  fame  place  where  the  vertebral  arteries  perforate 
it  from  without  inwards.  One  or  two  threads  frequently 
come  from  the  back  part  of  the  medulla,  and  are  at  flrft  fe- 
parated  from  the  anterior  bundle  by  the  nervus  accefforius 
and  ligamentum  denticulatum  ; but  afterwards  unite  with  ic 
into  one  trunk. 

Nerves  of  the  medulla  fpinalis.  The  nerves  formed  by  the 
lateral  union  of  the  anterior  and  pofterior  filaments  of  the 
medulla  fpinalis,  go  out  of  the  bony  canal  of  the  fpina  dorfi, 
toward  each  flde,  through  the  intervertebral  holes,  through 
the  anterior  holes  of  the  os  facrum,  and  the  lateral  notches 
of  the  os  coccygis ; and  from  thence  they  have  the  general 
name  of  nervi  vertebrales . They  are  divided,  in  the  fam« 
manner  as  the  vertebrae,  into  feven  pair  of  cervical  nerves, 
twelve  pair  of  dorfal,  five  pair  of  lumbar,  and  five  pair  of 
nervi  facri. 
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As  the  fpinal  marrow  which  furniflies  all  thefe  nerves  fel- 
dom  goes  lower  than  the  firft  or  fecond  vertebra  of  the  loins, 
the  fituation  of  the  fafciculi  of  nervous  filaments  rauft  be  dif- 
ferent from  that  of  the  holes  through  which  they  pafs  ; and 
feverat  of  thefe  fafciculi,  both  anterior  and  pofterior,  muft  be 
longer  than  the  reft.  This  we  find  from  experience  to  be 
•the  cafe,  in  the  following  manner. 

The  fafciculi  of  nervous  filaments  of  the  meduil^  fpinalis, 
which  produce  the  cervical  nerves,  run  more  or  lefs  trani- 
verfely  toward  each  fide  from  their  origin  to  their  paflage 
through  the  intervertebral  holes.  The  fafciculi  which  form 
the  derfal  nerves  run  a little  obliquely  downward  from  their 
origin  to  the  intervertebral  holes  ; and  thofe  which  form  the 
lumbar  nerves  run  down  more  and  more  longitudinally  from 
the  medulla  to  the  holes  by  which  they  go  out. 

The  cervical  fafciculi  therefore  are  very  fhort  in  the  fpinal 
canal ; the  dorfai  fafciculi  are  longer,  and  the  fafciculi  from 
the  loins  and  os  facrum  very  long.  It  muft  likewile  be  ob- 
ferved,  that  the  fafciculi  of  the  four  loweft  pairs  of  the  cer- 
tical  nerves,  and  firft  pair  of  the  dorfai  nerves,  are  broader 
and  more  compounded  than  the  following,  becaufe  the  bra- 
chial nerves  are  a continuation  of  thefe.  The  filaments  be- 
longing to  the  lumbar  nerves,  and  thofe  of  the  os  facrum, 
are  likewile  very  broad,  and  made  up  of  numerous  filaments, 
,as  being  the  roots  of  the  large  nerves  which  go  to  the  lower 
.extremities.  The  dorfai  filaments-are  very  final’. 

The  cervical  and  lumbar  fafciculi  are  not  only  broader, 
and  confift  of  more  filaments  than  the  dorfai,  but  alfo  fitu- 
^ted  much  clofer  to  each  other,  the  lumbar  fafciculi  being 
ftill  more  fo  than  the  cervical ; whereas  in  the  dorfai  a con- 
fiderable  interftice  is  left  between  the  fafciculi. 

Thefe  lumbar  fafciculi,  from  their  origin  to  the  extremity 
of  the  os  facrum,  form,  through  the  whole  canal  of  the  lum- 
bar vertebrae  and  of  the  os  facrum,  a large  bundle  of  nervous 
Vo  I..  If.  G ropes, 


5° 


Part  Vr. 


THE  BRAIN, 

ropes,  called  by  anatomifts  cauda  equina,  becaufp  of  fome  re- 
femblance  which  it  bears  to  a horfe’s  tail,  efpecially  when  ta- 
ken out  of  the  canal,  and  extended  in  clear  water. 

Though  the  medulla  fpinalis  ends  at  the  fir  ft  vertebra  of 
the  loins,  the  vagina  of  the  dura  mater,  by  which  it  is  inveft- 
ed,  is  continued  through  the  reft  of  the  bony  canal  all  the 
way  to  the  extremity  of  the  os  facrum,  and  involves  the  great 
bundle  or  cauda  equin3,  the  cords  of  which  pierce  it  on  each 
fide  nearly  oppofite  to  the  plapes  where  they  pafs  through 
the  intervertebral  holes,  and  the  anterior  holes  of  the  os  fa- 
cram,  alrnoft  in  the  fame  manner  as  was  faid  above  in  deferi- 
bing  the  general  formation  of  the  vertebral  nerves. 

After  this  vapina  of  the  dura  mater  is  detached  from  the 
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fpinal  canal,  by  cutting  the  tranfverfe  branches  which  go  out 
of  the  intervertebral  holes,  it  appears  to  have  evident  marks 
of  elafticity,  for  it  immediately  fhrinks  up,  as  an  artery  or 
other  elaitic  firing  would  do,  \4len  cut  acrofs.  Therefore  its 
true  length  muft  be  taken  while  it  is  in fitu,  and  likewife  the 
true  iituation  of  the  lateral  elongations. 

From  all  this,  a conclufion  may  be  drawn,  of  great  impor- 
tance, not  only  in  anatomical  and  philofophical  inquiries,  but 
^Ifo  for  underftanding  local  difeafes,  wounds,  *&c.  which  is, 
that,  when  we  have  occafion  to  confider  any  particular  nerves, 
near  the  vertebrae  of  the  back  or  loins,  or  near  the  os  facrum, 
we  muft  remember  that,  in  the  fpina  derfi,  the  origin  of 
thefe  nerves  is  net  even  with  their  paflage  out  of  the  fpine, 
but  proportionably  higher.  If,  for  inftance,  we  inquire  a- 
bout  any  of  the  loweft  nervi  faerf  near  the  os  coccygis,  w? 
muft  not  flop  at  the  extremity  of  the  os  facrum,  but  trace  its 
origin  as  high  as  the  laft  vertebra  of  the  back,  or  firft  of  the 
Joins. 

The  membrana  arachnoides  accompanies  the  original  faf- 
ciefifi  feparate.ly,  to  their  pafTage  through  the  lateral  elonga- 
tions of  the  dura  mater,  forcing  a kind  of  duplicate, 
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breaks,  or  difcontinuations,  between  the  cords  which  run  in 
the  vagina  of  the  dura  mater.  The  pia  mater  adheres  very 
clofely  both  to  the  faiciculi  and  filaments  of  which  they  are 

compofed. 

Among  the  original  produ£tions  of  the  nerves  of  the  me- 
dulla Fpinalis,  we  ought  ftill  to  reckon  the  formation  of  the 
nervi  acceiTorii  of  the  eighth  pair.  They  arife  from  the  la- 
teral parts  of  this  medulla  by  feveral  filaments,  about  the 
third  or  fourth  vertebrae  of  the  neck,  and  fometimes  lower. 
They  run  up  on  each  fide  between  the  anterior  and  polterioi 
ranks  of  the  nervous  fafciculi,  gradually  increafing  in  uze  by 
the  accefiion  of  new  filaments  from  the  pofterior  faiciculi. 

Having  reached  above  the  firff  vertebra  of  the  neck,  they 
have  a kind  of  adhefion  or  communication  with  the  neigh- 
bouring ganglions  of  the  nervi  fub-occipitales,  or  thole  of  the 
tenth  pair.  Above  this  adhefion  they  receive  two  filaments 
each,  from  the  back  fide  of  the  medulla,  and  afterwards  con- 
tinue their  courfe  towards  the  great  occipital  foramen.  As 
thev  enter  the  cranium,  they  communicate  with  the  nerves 
of  the  ninth  and  tenth  pairs  ; and  afterwards  they  join  thofe 
of  the  eighth  pair,  with  which  they  return  out  of  the  cranium. 


§ 8.  Blood- veffels  of  the  Brain  and  Medulla  Spinalis. 

Arteries.  The  arteries  which  fupply  the  cerebrum,  cerebel- 
lum, and  medulla  oblongata,  come  partly  from  the  carotids 
which  enter  the  cranium  through  the  canals  in  the  apophy- 
les  petrofae  of  the  ofla  temporUm,  and  partly  from  the  ver- 
tebrates which  enter  by  the  great  occipital  foramen,  and  fend 
off  the  arteriae  fpinales  into  the  canal  of  the  fpine  for  the 
medulla  lodged  there. 

All  thefe.  arteries  are  divided  into  feveral  branches,  which 
fend  out  a great  number  of  ramifications  difiributed  through 
both  fubftances  of  the  brain,  and  through  the  whole  extent  of 
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the  pia  mater.  The  dura  mater,  both  of  the  cerebrum  and 
cerebellum,  has  arteries  peculiar  to  itfelf,  which  have  been 
already  defcribed. 

The  internal  carotid  on  each  tide  enters  the  cranium  by 
the  great  canalis  petrofus,  in  an  angular  or  winding  courfe, 
as  was  obferved  in  the  defcription  of  the  Ikeleton.  The  in- 
ner furface  of  this  canal  is  lined  by  a production  common  to 
the  dura  mater  and  inferior  pericranium  j to  which  the  ar- 
tery adheres  only  by  a loofe  filamentary  fubfiance,  wherein 
the  plexiform  filaments,  belonging  to  the  great  fympatlietic 
nerve,  run. 

Having  pafied  through  the  bony  canal,  it  immediately 
bends  upward  toward  a notch  in  the  fphenoidal  bone,  and 
through  that  notch  it  enters  the,cranium.  Immediately  af- 
ter this  it  penetrates  the  cavernous,  finus  on  the  fide  of  the 
fella  turcica ; where  having  formed  a third  curvature,  it  goes 
oat  from  it,  from  below  upwards  ; and  is  bent  a fourth  time 
round  the  anterior  clinoid  apophyfis,  from  before  back- 
ward. By  this  courfe,  it  is  in  a manner  bathed  in  the  blood 
of  the  cavernous  finus,  together  with  the  fixth  pair  of 
nerves. 

After  this  fourth  curvature,  the  internal  carotid  having- 
now  readied  the  fide  of  the  infundibulum,  and  confequently 
being  very  near  its  fellow,  thefe  two  arteries  communicate 
lbmetiir.es  by  a very  lliort  tranfverfe  arterial  production.  At 
this  place,  each  of  them,  after  feeding  a branch  through  the 
foramen  opticum  to  the  eye,  divides  into  two  principal 
branches,  one  anterior,  the  other  polterior  ; and  fometimes 
into  three  ; i:i  which  cafe  there  is  a middle  branch  between 
the  two  former. 

The  anterior  branch  runs,  firib  of  all,  forward  under  the 
balls  of  the  cerebrum,  feparating  a little  from  the  fame  branch 
of  the  other  carotid.  They  approach  each  ether  again  under 
the  interface  between  the*  two  olfactory  nerves,  communica- 
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ting  by  a very  fhort  anaftomofis,  and  fending  fmall  twigs  to 
that  pair  of  nerves.  They  afterwards  feparate,  being  each 

divided  into  two  or  three  rami. 

The  firft  ramus  of  the  anterior  branch  goes  to  the  ante- 
rior lobe  of  the  cerebrum.  The  fecond,  which  is  fometimes 
double,  is  inverted  on  the  corpus  callofum,  to  which  it  gives 
ramifications,  as  alfo  to  the  falx  of  the  dura  mater  and  middle 
lobe  of  the  cerebrum.  The  third,  which  is  fometimes  a di- 
ftina  branch,  fometimes  only  an  additional  ramus  to  the  fe- 
cond, goes  to  the  pofterior  lobe  of  the  cerebrum.  This  third 
ramus  is  often  fo  confiderabie,  as  to  deferve  to  be  reckoned 
the  middle  branch  of  the  three  principal  ones. 

The  pofterior  branch  communicates  firft  of  all  with  the 
vertebral  artery  of  the  fame  fide,  and  is  then  divided  into  fe- 
deral rami  on  the  fuperficial  circumvolutions  of  the  cere- 
brum, and  between  t.kefe  circumvolutions  all  the  way  to  their 
bottom.  The  anterior  and  middle  branches,  when  there  are 
three,  drftribute  the  fame  kind  of  ramifications  to  tne  cir- 
cumvolutions, and  to  their  interfticek 

All  thefe  different  ramifications  run  on  the  dnplicature  of 
the  pia  mater,  from  which  they  receive  a kind  of  additional 
coats  ; and  the  capillaries  being  diftributed  upon  it  in  a reti- 
cular manner,  afterwards  penetrate  the  cortical  and  medul- 
lary fubftance  * in  which  laft  they  terminate  inienObly. 

The  vertebral  arteries  enter  through  the  gteat  occipital 
foramen,  having  firft  pierced  on  each  fide  the  elongations  of 
the  dura  mater  at  the  fame  place  where  the  lub-occipital 
nerves,  or  thofe  of  the  tenth  pair,  pierce  it  as  they  go  out  i 
the  arteries  in  this  place  Lying  above  the  nerves. 

At  their  entry  into  the  cranium,  they  each  lend  feveral  ta.ni- 
fications  to  the  cauda  of  the  medulla  oblongata,  and  to  the 
corpora  olivaria  and  pyramidalia  : Which  ramifications  are 
diftributed  on  the  fides  of  the  fourth  ventricle  ; produce  the 

plexus  choroides  •,  are  fpread  on  the  whole  furface  or  the  ce- 
rebellum 5 


I 


54 


THE  BRAIN*  Par t VI; 

^ I ' • ... 

rebellum  ; infinuate  themfelves  between  the  ftrata,  always  in- 
verted by  the  duplicature  of  the  pia  mater ; and  are  at  length 
loft  in  both  fubftances  of  the  cerebellum. 

The  two  vertebral  arteries  afterwards  turn  toward  each 
other,  for  the  moft  part  immediately  under  the  pofte- 
. rior  edge  of  the  great  tranfverfe  or  femi-annular  protube- 
rance of  the  medulla  oblongata,  where  they  unite  and  form 
one  common  trunk.  This  trunk  partes  directly  from  behind 
forward,  under  the  middle  of  the  great  protuberance,  and 
partly  in  the  middle  groove  of  the  convex  furface  of  that 
protuberance,  at  the  anterior  edge  of  which  it  terminates. 

In  its  pafiage  through  the  groove,  this  trunk  fends  off  fe- 
veral  fmall  branches  on  each  fide^WEich  furround  tranfverfe- 
3y  the  lateral  portions  of  the  protuberance,  and  are  partly 
lodged  in  the  fmall  lateral  grooves  of  thefe  portions.  Thefc 
lateral  branches  are  afterwards  diftributed  to  the  neighbour- 
ing parts  of  the  cerebrum,  cerebellum,  and  medulla  oblon- 
gata. 

This  common  or  middle  trunk  of  the  vertebral  arteries 
having  reached  the  edge  of  the  great  protuberance,  is  again 
divided  into  fmall  branches ; each  of  which  foon  communi- 
cates with  the  trunk  of  the  internal  carotid  on  the  fame  fde. 
Inftead  of  this  bifurcation,  each  of  the  two  laft,  or  mofe  an- 
terior lateral  branches,  fometimes  fend  a fmall  branch  for- 
ward, which  form  anaftomofes  with  the  internal  carotids. 

The  principal  arteries  of  the  medulla  fpinalis,  called  com- 
monly arteriae fpinales,  are  two  in  number,  one  anterior,  and 
one  pofterior,  lodged  in  the  grooves  by  which  the  medulla 
Is  divided  into  lateral  portions,  on  both  fides.  Tliev  arife 
from  the  vertebral  arteries, 'a°fittle  above  the  great  occipital 
foramen,  where  thefe  arteries  each'fend  a fmall  ramus  down- 
ward, as  foon  as  they  enter  the  cranium  ; and  having  got 
under  the  extremity  of  the  medulla  oblongata,  they  fend  off 
two  other  branches  backward. 


The 


AND  ITS  APPENDAGES. 


55 


C Chap-  I* 

The  firft  two  branches  uniting  foon  after  their  origin,  form 
the  arteria  fpinalis  anterior,  which  runs  down  within  the  car- 
nal of  the  vertebrae,  along  the  anterior  groove  of  the  me- 
dulla. The  other  two  fmall  branches  are  inverted  on  the 
fides  of  the  medulla  oblongata,  and  from  thence  running 
backward,  they  unite  much  in  the  fame  manner  with  the  firft: 
two,  and  form  the  arteria  fpinalis  pofterior,  which  runs  down 
along  the  pofterior  groove  or  the  medulla  fpinalis. 

The  two  fpinal  arteries,  in  their  courfe  downward  along 
the  medulla,  fend  oft'  on  each  fide  lateral  ramifications,  by 
' which  they  frequently  communicate  with  each  other,  and 
with  the  vertebral,  intercoftal,  lumbar,  and  facral  arteries ; 
fometimes  they  feem  to  b#  fplit  for  a little  way,  and  then 
unite  again. 

The  veins  of  the  cerebrum  and  cerebellum,  &c.  may,  in 
general,  be  confidered  as  not  only  forming  the  longitudinal 
■ finus  of  the  dura  mater,  and  the  two  great  lateral  finufes, 
but  alfo  all  the  inferior  finufes  of  that  membrane  ; in  all 
which  finufes  the  veins  terminate  by  different  trunks,  in  the 
manner  already  faid  in  the  defcription  of  the  great  fuperior 
finus.  Their  principal  ramifications  accompany  all  the  cor- 
tical circumvolutions  of  the  cerebrum,  and  directions  of  the 
ftrata  of  the  cerebellum,  running  always  in  the  duplicature 
of  the  pia  mater.  The  veins  of  the  plexus  clioroides,  in  ge- 
neral, are  of  the  number  of  thofe  already  mentioned. 

The  veins  of  the  medulla  lpinalis  terminate  partly  in  the 
fuperior  extremities  of  the  two  vertebral  veins,  partly  in  the 
two  venal  ropes  termed  finus  venofi , which  run  down  lateral- 
ly on  the  convex  fide  of  the  production  of  the  dura  mater, 
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and  form,  at  different  diftances,  reciprocal  communications, 
by  femiannular  arches,  as  by  fo  maiiy  fubordinate  finufes. 
The  two  longitudinal  finufes  communicate  likewife  in  their 
paffage  with  the  vertebral  veins,  in  the  fame  manner  as  the 
peighbouring  arteries. 
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From  the  foregoing  Iiiftory  of  the  arteries  belonging  to 
the  brain,  it  appears  that  a very  great  quantity  of  blood,  de- 
rived from  trunks  that  are  near  the  heart,  is,  at  every  pulfa- 
tion,  fent  to  this  organ  : Dr.  Haller  fays  a fixth  part,  Dr. 
Monro  a tenth  part  of  the  whole  circulating  mafs.  Hence 
it  is  probable,  that  the  ftrongeft  parts  of  the  blood,  and  fuch 
as  are  moil  retentive  of  motion,  go  to  the  head.  Is  not  this 
evident  from  the  effedls  of  mercurials  exerting  themfelves  al- 
moft  in  the  head  only  ? from  the  fudden  force  and  action  of 
inebriating  fpirits  ufkm  the  head  ? from  the  fhort  flupor 
which  camphor  excites  ? from  the  heat,  rednefs,  and  fweat, 
which  happen  oftner  in  the  face  than  other  parts  of  the  bo- 
dy ? to  which  add,  the  more  eafy  eruption  of  volatile  and 
contagious  puftules  in  the  face  ? Dr.  \V rifberg,  however,  ob- 
ferves,  that  all  thefe  arguments  are  not  of  fame  force  ; for 
mercury,  applied  in  different  ways  to  the  body,  produces  its 
,'effefts  not  in  the  head  alone;  fince  it  occaflons  in  fome  pa- 
tients a diaphorefis,  in  others  a diarrhoea,  and  in  others  it 
afts  as  a diuretic.  The  well  guarded  pafftge  of  the  great 
and  important  veflels  in  their  afcent  to  the  head,  defends 
them  from  any  material  injury.  The  frequent  inofculations 
of  the  one  trunk,  with  the  other  going  to  the  head,  as  well 
as  the  frequent  communication  of  their  branches  among 
themfelves,  leflen  any  danger  that  might  enfue  from  obftruc- 
tion.  Hence,  when  the  carotids  are  tied,  the  animal  neither 
dies  nor  feems  to  be  very  uneafy.  The  confiderable  flexures 
of  the  vertebral  and  carotid  artery  fervc  to  moderate  the  im- 
pulfe  of  the  blood  coming  to  the  brain,  fince  a great  part  of 
the  velocity  which  the  blood  receives  from  the  heart,  is  fpent 
by  *he  various  inflections.  ” To  which  we  may  add,  that  the 
arteries  in  their  afcent,  grow  larger  and  wider. 

With  refpect  to  the  brain,  we  obferve  it  providently  fur- 
rounded  on  all  fides,  firfb  by  a fphere  of  bones,  conflfling  of 
many  diftintt  portions,  which  fuffer  it  to  extend,  and  at  the 
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f3me  time  effectually  guard  it  againft  external  preffure.  The 
dura  mater  lines  the  internal  lurface  of  this  bony  fphere, 
and  is  fo  firmly  attached  to  it  by  a vafi:  number  of  fmall  vef- 
fels,  as  to  be  no  where  eafily  feparable  in  a healthy  perfon  j 
this  membrane  being  very  thin  and  fmooth,  adheres  lets  firm- 
ly to  the  bones,  and  more  ffrongly  to  the  futures.  In  young- 
er fubjedts,  the  adhefion  of  the  dura  mater  to  the  Ikull  is  lo 
great,  that  the  reparation  of  it  pulls  off  the  fibres  of  the 
bones  to  which  it  is  connected.  In  adults,  many  of  the  vef- 
fels  being  effaced,  it  becomes  more  eafily  feparable ; yet  it  is 
not  without  fome  force  that  the  dura  mater  can,  even  in  old 
men,  be  feparated  from  the  fikull.  The  bloody  drops  which 
appear  on  the  lurface  of  the  dura  mater,  after  removing  the 
cranium,  are  occafioned  by  the  rupture  of  the  veffels  going 
from  the  membrane  into  the  fubftance  of  the  brain.  Hence 
appears  the  vanity  of  all  that  has  been  advanced  concerning 
the  potion  of  the  dura  mater.  As  to  the  motion  which  is 
remarked  by  the  writers  of  obfervations  upon  wounds  in 
this  part,  it  feems  to  be  in  confequence  of  the  beating  of  the 
arteries,  or  of  the  brain  fwelling  during  expiration.  That 
part,  fays  Dr.  Haller,  which  is  properly  the  dura  mater, 
viz.  the  inner  portion,  has  neither  nerves  nor  fenfation,  nor 
irritability,  while  the  outer  part  is  fupplied  with  fmall  nerves 
and  blood  veffels  coming  through  all  the  holes  of  the  Ikull. 
Later  phyfiologifts,  however,  obferve  in  general,  that  the 
dura  mater  has  few  nerves,  and  only  little  fenfibility  in  the 
found  ftate ; but  furgical  phenomena  fhew  that  it  is  not  to- 
tally defiitute  of  fenfibility. 

The  internal  part  of  the  dura  mater,  leaving  the  external 
part  adhering  firmly  to  the  bones  of  the  Ikull,  runs  inwards 
to  form  the  proceffes,  which  ferve  to  prevent  the  parts  from 
preffing  one  another  in  all  lituations  and  pofiures  of  the  bo- 
dy Thefe  proceffes  likewile  hinder  one  part  of  the  brain 
from  bruifing  the  other  by  any  flicck  or  concuffion.  Hence 
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it  is,  that  in  active  quadrupeds,  where  a concuffion  is  more 
likely  to  happen,  the  brain  and  cerebellum  are  divided ‘by  a 
bony  partition.  \ 

With  refpedl  to  the  glands  of  Pacchioni  placed  near  the 
falx,  their  ufe  is  not  yet  fufficiently  known.  The  vapour, 
which  exhales  from  the  furface  of  the  pia  mater,  is  not  fepa- 
rated  by  thefe  glands,  for  it  is  every  where  exhaled,  even  in- 
to the  ventricles,  where  there  are  no  glands  •,  but  it  plenti- 
fully tranfpires  every  where  from  the  mouths  of  the  lead:  ar- 
teries ; as  we  lee  by  experience,  when  water  or  glue  are  in- 
jected, which  fweat  out  through  every  point  in  the  furface 
of  the  pia  mater. 

The  next  covering  of  the  brain  is  the  arachnoides,  which 
lurrounds  the  whole  furface  of  the  brain,  as  the  former  does 
the  internal  cavity  of  the  cranium.  This  very  thin  or  tender 
membrane,  being  pellucid  like  water,  every  way  furrounds 
the  brain,  whofe  inequalities  it  climbs  over  ; and  although  it 
be  fo  extremely  thin,  yet  it  is  tolerably  ftrong,  and  furrounds 
the  larger  veflels,  fo  as  to  make  them  feem  to  run  between 
the  pia  mater  and  arachnoides. 

The  third  or  innermoft  covering  of  the  brain,  which  is 
foft  and  cellular,  is  properly  the  pia  mater.  This  immediate- 
ly inverts  the  whole  furface  of  the  brain  and  Ipinal  marrow 
on  all  fides,  is  tender,  and  confills  of  a vaft  number  of  final! 
veffels  which  are  joined  together  by  cellular  matter,  and  con- 
veyed into  the  fubftance  of  the  brain. 

The  veins  of  the  brain  are  not  difpofed  in  the  fame  man- 
ner with  thofe  in  other  parts  of  the  body.  For  they  have 
no  valves,  nor  do  they  run  together  in  company  with 
the  arteries,  nor  have  their  trunks  the  ftruflure  which  is 
commonly  obferved  in  the  other  veins.  The  veins  from  the 
different  parts  of  the  brain  run  into  finufes  already  defcribed. 

The  great  quantity  of  blood  which  goes  to  the  brain,  the 
greater  impulfe  vyith  which  it  is  fent  into  the  carotid  arteries, 
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the  fecurity  of  this  part  from  every  kind  of  prefTure  by  a 
ffrong  bony  fence,  the  flower  motion  of  the  blood  through 
the  abdominal  vifcera  and  lower  extremities,  and  the  perpe- 
tual exercife  of  the  brain  and  fenfes,  all  determine  a copious 
flux  of  blood  to  thele  parts  ; fome  other  caufes  alfo  ferve  to 
fill  the  head  largely  with  blood.  Hence  it  is  that  a rednefs 
of  the  face,  a turgefcence,  a fparkling  of  the  eyes,  with  a pain 
of  the  head,  a pulfation  dr  throbing  of  the  arteries,  arid  a 
bleeding  at  the  nofe,  are  produced  by  violent  exerciles  or 
motions  of  the  body.  Hence,  therefore,  it  is  evident,  that 
if  the  veins  were  of  a thin  ftructure,  and  round  fhape  in  the 
brain,  they  would  unavoidably  be  in  greater  danger  of  rup- 
turing, (to  which,  even  in  their  prefent  Hate,  they  are  of- 
ten liable),  and  confequently  apoplexies  would  be  much  more 
frequent.  To  avoid  this  inconvenience,  therefore,'  nature 
has  given  a different  figure  to  the  veins  carrying  the  blood 
from  the  brain,  by  which  they  are  .more  eafily  and  largely 
dilatable,  becaufe  they  make  an  unequal  refinance  : Their 
texture  is  likewife  very  firm, and  more  difficultly  ruptured,  efpe- 
cially  in  the  larger  finufes,  which  perform  the  office  of  trunks  ; 
but  as  to  the  finufes  of  the  leffer  fort,  they  are  either  round, 
half  cylindrical,  or  of  an  irregular  figure.  Befides  this,  na- 
ture has  guarded  the  finufes  by  crols-beams,  or  fraena  inter- 
nally, made  of  ftrong  membranes,  and  detached  from  the 
right  to  the  left  fide  at  the  bottom  of  the  linus,  which,  in 
greater  diftenfions,  they  draw  towards  a more  acute  angle, 
flrengthening  and  guarding  it  from  a rupture.  She  has  like- 
wife furnifhed  thefe  veins  with  numerous  inofcuiations,  by 
which  they  communicate  with  one  another,  with  the  external 
veins  of  the  head,  and  with  thofe  of  the  fpinal  marrow ; and 
by  this  contrivance,  they  are  capable  of  evacuating  themfelves 


Some  writers  have  doubted.  Whether  a part  of  the  arte- 
'rial  blood  is  not  poured  into  the  finufes  of  the  brain  ; and 
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whether  the  finufes  have  not  a pulfation  excited  from  that 
blood  ? That  they  have  no  pulfation,  Dr  Haller  fays,  is  paft 
doubt  ; becaufe  the  dura  mater  every  way  adheres  firmly 
to  the  tkull,  but  much  more  firmly  in  thofe  parts  which  are 
the  feats  of  the  finufes.  But  Dr  Monro  obferves,  that  whilfl: 
the  heart  is  performing  its  fyftole,  the  arteries  here,  as  elfe- 
where,  may  be  dilating  ; and,  in  the  mean  time,  a quantity, 
of  blood  equal  to  that  which  is  dilating  them,  is  paffing  out 
of  the  head  by  the  veins.  See  Obf.  on  the  Nervous  Syftem. 
Indeed  the  finufes  receive  liquors  injected  by  the  arteries ; 
but  whether  they  tranfude  through  the  frnall  exhaling  arte- 
rial veffels,  or  whether  they  fir  ft  make  a complete  circle 
through  the  veins,  as  indeed  is  much  more  probable,  we 
are  not  yet  furnifhed  with  experiments  enough  to  determine. 

All  the  blood  of  the  brain  is  finally  conveyed  into  the 
jugular  veins,  which  are  very  dilatable,  and  are  for  that  reafon 
guarded  with  valves  to  prevent  a return  of  the  venous  blood 

l 

from  the  right  auricle,  being  at  the  fame  time  furrounded 
with  much  cellular  l'ubftance.  As  to  the  blood  which  goes 
from  the  head  to  the  vertebral  veins,  it  is  a very  inconfide- 
rable  quantity ; but  the  jugulars  anfwer  in  fuch  a manner 
to  the  great  upper  vena  cava,  that  they  afford  the  beft  and 
eafieft  paffage  for  the  blood  to  rerurn  to  the  heart  in  a di- 
re£t  courfe.  The  branches  of  thefe,  i.  e.  jugular,  veins,  are 
nearly  the  fame  with  the  branches  of  the  arteries,  namely 
one  going  to  the  brain,  and  another  to  the  face. 

The  veins  form  innumerable  anaftomofes  with  one  another, 
that  the  blood  may  return  with  the  greatefl:  eafe  from  the 
head,  the  repletion  of  which  is  very  dangerous.  The  brain 
is  alfo  more  eafily  evacuated  in  the  time  of  infpiration,  for  it 
then  fubfides,  as  we  fee  when  the  flcull  is  opened,  but  fwells 
during  the  time  of  expiration.  Hence,  blowing  the  nofe, 
fneezing,  and  coughing,  are  dangerous  to  thofe  whofe  brain 
is  fwelled  by  retained  blood. 
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Whether  lymphatic  veffels  are  to  be  feen  in  the  brain,  is 
queftioned  by  Tome  writers.  Dr  Haller  thought  it  probable 
jlthat  no  lymphatic  veffels  are  in  the  brain,  becaule  no  conglo- 
bate glands  are  found  there  *,  and  that  the  fuperfluous  moifture 
ds  abiorbed  by  the  red  veins.  But  according  to  mod:  of  the 
prefent  phyfiologifts,  lymphatic  veffels  take  up  the  fuper- 
Ifluous  fluids  of  the  brain,  as  well  as  of  the  other  parts  of  the 
body,  although  they  cannot  be  diltinCtly  fhewn. 

“ Scarcely  in  any  vifeus,”  fays  Dr  Wrifberg,  “ has  the 
exiftence  of  lymphatic  veflels  been  oftener  afferted,  and  again 
j denied,  than  in  the  brain.  Although,  indeed,  I am  fully 
certain,  that  a group  of  lymphatic  glands  is  nowhere  found 
v without  lymphatic  veffels,  I could  not,  however,  affert  that, 
where  glands  do  not  appear,  lymphatic  veflels  are  wanting. 
By  analogy  drawn  from  the  whole  body,  and  all  the  vifeera, 
II  am  led  to  think  that  the  brain  is  not  deftitute  of  its  aque- 
ous veffels,  and  that  they  run  in  particular  upon  the  furfacc, 
not  in  the  middle  of  its  fubftance,  although  I myfelf  have 
never  feen  any  other  than  thofe  going  on  the  choroid  plex- 
us towards  the  tentorium,  and  on  the  inner  furface  of  the 
dura  mater,  in  the  courfe  of  the  fuperior  longitudinal  finus. 
The  induftrious  and  celebrated  Sommering  confirms  the  obfer- 
vations  of  King,  Collins,  and  Pacchioni,  who  faw  lymphatics 
upon  the  pia  mater.  I would  afle,  May  they  be  joined  with 
the  glands  of  Pacchioni  ? May  thefe  corpufcles  fupply  the 
place  of  lymphatic  glands  ?” 

It  now  remains  for  us  to  fpeak  of  the  encephalon  itfelf. 
Upon  the  furfacc  of  the  brain  lies  the  cortex,  the  fabric  of 
which  has  been  a long  time  controverted  ; but  it  is  now  fuf- 
ficiently  evident,  from  anatomical  injections,  that  the 
greater  part  of  it  confifts  of  mere  veffels,  which  are  every 
way  inferted  from  the  fmall  branches  of  the  pia  mater,  de- 
tached like  little  roots  into  the  cortical  lubftance.  Thefe 
veffels,  in  their  natural  ftate,  convey  a juice  much  thinner 
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than  blood  ; although,  in  fome  difeafes,  and  by  fixangling, 
they  often,  efpecially  in  brutes  and  birds,  receive  even  the 
red  parts  of  the  blood,  i he  remaining  part  of  the  cortex, 
which  is  not  filled  by  any  injection,  is  probably  either  an  af- 
fernblage  of  veins,  or  of  yet  more  tender  veflels  ; for  no  diffi- 
milar  parts  are  apparent  in  the  cortex,  whilft  it  is  in  an  en- 
tire or  natural  ftate  ; and  hence  we  are  not  permitted  to  con- 
clude that  part  of  it  is  tubular,  and  part  folid.  As  to 
glandules  making  the  fabric  of  the  brain,  that  notion  has 
been  difcarded  by  univerfal  content,  as  not  being  founded  on 
the  lead:  probability. 

In  order  to  gain  a knowledge  of  the  nature  of  the  medulla, 
which  iies  under  the  cortex,  we  are  to  confider  the  anatomi- 
cal Itruclure  of  this  part  of  the  human  brain,  compared  with 
the  brt.ino  of:  Drute  animals  and  fifh.  This  part  of  the  brain, 
therefore,  which  lies  immediately  under  the  outer  gyri  or 
convqjutions  of  the  cortex,  is  of  a white  colour,  and  becomes 
gradually  broader,  and  more  abundant  •,  fo  that,  at  length,  it 
makes  up  the  whole  oval  fedtion  of  the  brain,  except  only  the 
gyri  in  me  circumhrence. 

The  nerves #of  the  brain,  as  well  as  of  the  fpinal  marrow, 
divide  into  branches  like  the  blood  veflels,  but  in  acute  an- 
gles, and  often  in  a courle  manifeltly  retrograde,,  thcv  gene- 
rally, but  not  always,  gradually  become  fofter,  and  Iefs  bulky, 
as  they  recede  from  the  brain,  till  at  length  their  ultimate 
extremities,  which  are  feldom  vifible,  feem  to  terminate  in  a 

I , \ 

pulp,  by  depofiting  the  firm  integuments  with- which  they 
were  covered,  as  we  obferve  in  the  optic  nerve.  The  recti- 
lineal courfe  of  the  fibres,  continued  from  the  brain  itfelf, 
is  never  broken  off  by  the  divifion  or  fplitting  of  a nerve  in- 
to fmaller  threads  ; but  the  fibres  themfelves  recede  from 
each  other  by  an  opening  of  the  cellular'fubftance  that  tied 
them  together.  This  appears  from  the  diforders  which  are 
determined  not  to  all,  but  only  to  fome  Angle,  parts  of  the 
v body. 
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body,  by  injuries  of  the  brain  ; as  a lofs  bf  the  voice,  deaf- 
nefs,  dumbnefs,  and  palfies  of  particular  mufcles.  The  nerves 
are  connected  in  their  courfe  by  the  cellular  fubftance  to  the 
adjacent  parts,  but  have  hardly  any  elafticity ; whence  they 
do  not  fly  back  after  being  cut,  but  only  expel,  by  the 
contraftion  of  their  integuments,  the  foft  medulla  which  they 
include.  rl  hough  they  be  ever  fo  much  irritated,  they  are 
neither  contra&ed,  nor  rendered  fhorter  during  the  muf- 
eular  motion  which  they  produce.  A great  many  nerves, 
fays  Haller,  are  fent  into  the  mufcles  ; many  of  them  go'  to 
the  fkin  ; fewer  to  the  vifcera,  and  very  few  to  the  lungs; 
Wrifberg,  however,  obferves,  that  more  nerves  manifeftly 
enter  the' organs  of  lenfe  than  the  mufcles;  and  that  the 
lungs  are  fupplied  with  more  nerves  than  the  fpleen,  uterus, 
and  other  vifcera.  Haller  alfo  afterts,  that  no  nenfes  go  to 
the  dura  and  pia  mater,  arachnoides,  tendons,  capfifles,  and 
ligaments.  That  thefe  parts  have  few  nerves  is  certain  ; but 
that  nerVes  can  be  traced  into  fome  of  them,  efpeciallv  fnto 
ligaments,  cannot  now  be  denied.— See  Monro  and  Walter’s 
Tables.  They  make  frequent  ’inofculations  with  each  other  • 
or  one  trunk  gives  off  many  branches,  and  from  the  con- 
junction of  thefe  branches,  the  nervous  ganglia  are  princi- 
pally formed i.  e.  hard  nervous  tumours,  for  the  mod  part 
repleniflied  with  blood-veffels,  and  included  in  a firm  mem- 
brane. Thefe  Dr  Monro  confiders  as  fources  of  nervous 
matter  and  energy  ; for  they  are  full  of  nervous  fibrillae,  in- 
termixed with  a yellow!  (h  or  reddifh  brown  fubftance,  fome- 
thing  fimilar  to  the  cortical  fubftance  of  the  brain.— See  Ob- 
fervations  on  the  Nervous  Syftem. 

Thus  much  we  are  taught  by  anatomy  concerning  the 
brain  and  nerves  ; it  now  remains  that  we  explain  the  phyfi- 
ological  ufes  of  thefe  parts.  Every  nerve  that  is  irritated  by 
any  caufe  produces  a fharp  fenfe  of  pain.  To  feel  or  per- 
ceive is  to  have  the  mind  changed  or  affefted  by  a change  or 
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affection  of  the  body.  It  is  the  medullary  part  of  the 
nerve  which  feels.  If  the  nerve  was  endowed  with  any  pe- 
culiar fenfe,  that  fenfe  perifhes  when  the  nerve  is  comprefled 
or  cut  through ; the  fenfes  of  the  whole  body  are  loft  by  a 
compreffion  of  the  brain,  and  a preflure  of  the  fpinal  mar- 
row deprives  only  thofe  parts  which  are  below  it  of  fenfation. 

If  a preflure  be  made  on  the  brain  where  particular  nerves 
arife,  xthen  only  thofe  fenfes  depending  on  thefe  nerves  are 
loft.  I hole  parts  o t the  body  that  are  furnifhed  with  nerves, 
are  the  only  parts  endued  with  fenfation,  which  is  greater  in  \ 
proportion  to  the  quantity  of  nerves  fent  to  the  parts,  of 
which  we  have  examples  in  the  eye  and  the  penis  ; thofe 
have  lefs  fenfibility  which  receive  few  nerves,  as  the  vifcera ; 
and  thofe  which  have  feweft  nerves,  as  the  dura  mater,  ten- 
dons, ligaments,  fecund ines,  bones,  and  cartilages,  have  little 
or  no  lenfation  in  the  found  ftate. 

It  is  therefore  (evident,  that  all  fenfation  arifes  from  the 
impreffion  of  an  adtive  fubftance  on  fome  nerve  of  the  hu- 
man body  ; and  that  the  fame  is  then  reprefented  to  the 
mind  by  means  of  that  nerve’s  connexion  with  the  brain. 

It  feems  to  be  falfe,  that  the  mind  perceives  immediately  by 
means  of  the  fenforia  and  branches  of  the  nerves.  For  this 
opinion  is  refuted  by  the  pains  felt  after  amputation,  by  the 
celTation  of  all  pain  when  the  nerve  is  comprefled,  and  by 
defedls  or  faults  of  the  fenfes  in  confequence  of  difeafes  of 
the  brain.  And  that  the  effedl  of  the  fenfes  is  preferved  in 
the  brain,  is  evident  from  the  lofs  of  memory  which  follows 
an  injury  or  compreffion  of  the  brain  ; and  alfo  from  the  de- 
lirium which  happens  in  fome  difeafes,  and  the  ftupor  and 
fleepinefs  which  happen  in  others. 

Another  office  of  the  nerves  is  to  excite  motions,  even  the 
mod  violent,  in  the  mufcles.  When  a nerve  is  irritated,  eve- 
ry mufcle  to  which  it  goes  is  immediately  convulfed  ; or,  if 
it  fends  branches  to  feveral  mufcles,  they  are  all  convulfed  at 
» the 
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the.  fame  time.  This  happens  both  during  the  life  of  the 
animal,  and  a little  after  its  death,  while  all  the  parts  remain 
moift.  By  a great  irritation  other  mufcles,  befides  thofe  to 
which  it  fends  branches,  are  thrown  into  convulfions,  and  af- 
terwards the  whole  body.  Nor  is  it  neceflary  that  the  nerve 
fhould  be  whole;  for  even  when  it  is  cut,  an  irritation  of  it 
will  excite  fimilar  motions  in  the  mufcles  On  the  other 
hand,  when  a nerve  is  compreffed  or  tied,  a pally  follows ; 
that  is,  the  mufcles  which  have  their  nerves  from  it  lie  un- 
moved, when  they  are  commanded  by  the  will  to  aft  ; but 
they  recover  their  motion  when  the  compreflion  is  removed, 
provided  the  nerve  has  received  no  hurt. 

But  the  medulla  of  the  brain  being  vellicated  or  irritated 
deeply  in  its  crura,  dreadful  convulfions  enfue  throughout 
the  whole  body  ; and  this  efFedt  is  univerlally  produced,  what 
part  of  the  brain  foever  be  irritated  ; whether  it  be  the  brain 
itfelf,  the  cerebellum,  or  the  corpus  callofum.  The  fame 
cenfequences  alio  follow,  if  the  fpinal  marrow  be. irritated. 
But  if  the  encephalon  itfeif  be  compreffed  in  any  part  what- 
ever, there  follows  thence  a lofs  of  fenfe  and  motion  in  that 
part  of  the  body  whofe  nerves  ccme  from  the  affedted  or 
compreffed  quarter  of  the  brain.  This  fadt  is  proved  by  ex- 
periments made  in  difeafes  of  the  brain,  where  the  origin  of 
particular  nerves  have  been  compreffed ; thus  the  voice,  the 
power  of  deglutition,  the  motion  of  an  arm  or  a leg  are  loft, 
if  the  origin  of  the  nerves,  on  which  thefe  faculties  and  mo- 
tions, depend,  be  compreffed.  1 his  is  Bill  more  evident 
in  irritations  or  compi  eflions  of  the  fpinal  marrow,  which 
produce  refpeftively  convulfions.  or  palfies  of  thofe  parts  that 
receive  nerves  from  or  below  the  place  injured.  If  any  large 
portion  of  the  brain  be  compreffed  by  an  e.xlravafation  of 
blood,  by  a collection  of  water,  by  a fcirrhus,  or  by  an  im- 
pacted bone,  or  by  any  mechanical  caule  whatever,  then,  in 
proportion  to  the  violence  of  the  compreflion,  there  will 
Vol.  II.  I follow 


Part  VI. 


\ 

6(5  T H E B R A I N, 

follov.T  either  a partial  or  total  lofs  of  the  power  of  motion, 
thofe  organs  obedient  to  the  will  being  affecled  in  confe- 
rence of7  a {lighter  compreffion  ; but  all  the  organs,  if  the 
preffure  be  great.  1 he  effects  above  recited  ceafe  when  the 
cauie  is  removed.  It  may  be  proper  to  add,  that  if  the  fpi- 
nal  marrow  be  hurt  in  the  neck,  death  immediately  follows, 
probably  becaufe  the  nerves  of  the  heart  chiefly  arife  from 
that  part. 

From  thefe  confiderations,  we  cannot  doubt  that  the  caufe 
of  all  morion  in  the  human  body  arifes  from  the  brain,  and 
its  annexed  cerebellum  and  fpinal  marrow  j and-  that  i it 
thence  proceeds  through  the  nerves  to  all  the  mufcular  parts 
of  the  body.  Befides,  the  caufe  of  this  motion  cannot  refide 
in  the  parts  themfelves,  becaufe  otherwife  the  moving  caufe 
would  continue  to  act  after  being  feparated  from  the  brain  ; 
nor  would  it  be  increaled  by  irritating  the  brain,  or  weaken- 
ed by  a compreflure  of  it. 

Is  thei;e  in  the  brain  any  principal  part,  in  which  the  origin 
of  all  motion,  and  the  end  of  all  the  fenfations  refide,  and 
where  the  foul  has  its  leat  ? Is  this  opinion  proved  by  the  fre- 
quent oblervation,  that  the  fenfes  are  fometimes  entire,  and  that 
motion  likewile  remains,  though  the  brain  be  materially  in- 
jured ? Is  the  leat  of  the  foul  in  the  corpus  tallofum  ? Is 
this  opinion  fhewn  by  the  greater  fatality  of  wounds  or  dif- 
eafes  in  the  corpus  callofum  ? Is  this  body  fufficiently  con- 
nefted  with  the  nerves  ? Are  there  any  experiments  which 
prove  that  from  thence  the  fifth,  feventh,  and  other  nerves 
arife  ? Doth  not  the  fame,  or  even  greater  mortality  of 
wounds  in  the  medulla  fpinalis  prove  the  fame  thing?  Yet 
this  if  not  the  feat  of  the  foul,  fince  though  it  is  comprefled, 
or  even  deftroyed,  the  perfon  will  furvive  a long  time  with 
the  perfect  ufe  of  all  his  mental  faculties.  Lafily,  this  opi- 
nion is  oppcled  by  numerous,  fadts  : Birds  have  no  corpus 
callofum,  and  wounds  m that  body  are  not  more  mortal 
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than  thofe  in  other  parts  of  the  brain,  as  appears  from  un- 
doubted experiments. 

The  prerogative  of  exciting  vital  motions,  is  not  more 
peculiar  to  the  cerebellum  than  to  the  other  parts  of  the  ence- 
phalon ; nor  does  it  fufficiently  appear,  that  thp  vital  and 
animal  functions  are  diltind : For  the  cerebellum  does  not 
produce  the  nerves  of  the  heart  and  of  the  other  vital  or- 
gans, and  the  brain  thole  which  go  to  the  organs  of  lenfe 
and  voluntary  motion.  From  the  cerebellum  the  fifth  nerve 
is  mod  evidently  produced  ; but  that  goes  to  the  tongue:* 
pterygoid,  buccinator,  temporal  and  frontal  mufcles,  to  the 
ear,  the  eye,  the  noftrils  ; parts  which  are  either  moved  by 
the  will,  or  deftined  for  fenfe.  Again,  the  fame  nerve,  like 
the  eighth,  fends  vital  branches  to  the  heart  and  lungs,  ani- 
mal and  voluntary  ones  to  the  larynx,  and  fenlitive  ones  to 
the  ftomach.  Again,  it  is  not  evtn  true,  that  dilorders  of 
the  cerebellum  bring  on  fo  certain  and  Ipeedy  death  as  is  ge- 
nerally imagined  ; for  fome  experiments,  even  of  our  own 
making,  flrew  that  it  has  borne  wounds  and  l'cirrhi,  without 
taking  away  life.  Laltly,  it  is  not  much  different  from  the 
brain,  only  that  it  is  loiter  and  more  tender  ; and  we  have 
often  known  wounds  of  the  cerebellum  cured.  The  power,; 
however,  of  this  part,  in  exciting  convulfions,  is  fomewhat 
greater  than  that  of  the  brain. 

We  muff  inquire  experimentally  concerning  the  feat  of  the 
foul.  In  the  firft  place,  it  mull:  be  in  the  head,  and  not  in 
the  fpinal  marrow  ; For  though  this  is  obitruCted,  the  con- 
fiancy  of  the  mind  remains  the  fame.  Again,  from  the  ex- 
periment of  convulfions  arifing,  when  the  inmoft  parts  of  the 
brain  are  irritated,  it  appears  to  be  feated,  not  in  the  cortex, 
but  in  the  medulla  ; and,  by  a probable  conjecture,  in  the 
crura  of  the  medulla,  the  corpora  ftriata,  thalami,  pons;  me- 
dulla oblongata,  and  cerebellum.  And  again,  by  another 
not  abiurd  conjecture,  it  is  perhaps  feated  at  the  origin  of 
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every  nerve,  as  the  firft  origin  of  all  the  nerves  taken  toge- 
ther make  up  the  cenlorium  commune.  Are  the  fenfations 
of  the  mind  reprefented  there,  or  do  the  voluntary  and  ne- 
ceflary  motions  arife  in  that  place  ? This  leems  very  proba- 
ble ; for  it  is  icarcely  poilible,  that  the  origin  of  motion  can 
lie  below  that  of  the  nerve,  fince  the  nerve  is  fimilar  through- 
out its  whole  length.  I he  origin  of  motion  cannot  be  in 
the  arteries,  which  have  neither  the  faculty  of  fenfation  nor 
that  of  voluntary  motion.  It  therefore  follows,  that  the  feat 
of  the  foul  muff  be  where  the  nerve  firft  begins  its  formation 
or  origin. 

We  come  now  to  explain  the  manner  in  which  the 
nerves  become  the  organs  of  fenfe  or  motion,  which, 
lying  hid  in  the  ultimate  elementary  fabric  of  the  me- 
dullary fibres,  feem  to  be  placed  above  the  reach  both 
of  fenfe  and  reafon.  We  fhall  neverthelefs  endeavour  to 
make  this  as  plain  as  experiments  will  enable  us.  And  firft, 
it  is  dcmonftrated,  that  the  fenfation  does  not  come  through 
the  membranes  from  the  fentient  organ  to  the  brain,  nor  that 
Motion  is  fent  through  the  coverings  from  the  brain  into  the 
mufcle ; for  the  brain  itfelf  lies  deeper  than  thefe  mem- 
branes, and  receives  the  impreflions  of  fenfe,  and  when  hurt 
throws  the  mufcles  into  convulfions.  Moreover  it  is  certain, 
that  the  nerves  arife  from  the  medulla  of  the  brain ; for  by 
ocular  infpeclion  we  fee  that  to  be  the  cale  in  all  the  nerves 
of  the  brain,  more  efpeciajly  in  the  olfactory,  optic,  fourth 
and  feventh  pair  of  nerves,  which  continue  their  medullary 
fabric  a long  way  before  they  put  on  the  covering  of  the  pia 
mater. 

We  muft  therefore  next  inquire  what  this  medulla  is.  It 
is  a very  foft  fnbflance  ; its  compofition  is  fibrous,  as  appears 
from  innumerable  arguments  : Its  fibres  are  vifible  in  the  cor- 
pus callofurn,  in  the  ftriatum,  in  the  thalami  of  the  optic 
nerves,  and  fpinal  marrow;  and  hill  more  evidently  in  the 
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brains  of  fifh,  and  efpecially  in  their  thalami  optici ; but  in  no 
part  of  the  human  brain  does  the  fibrous  nature  of  the  medul- 
la more  evidently  appear  than  in  the  fornix,  efpecially  when 
immerfed  in  fome  of  the  acids  Again,  that  the  fibres  of  the 
brain  are  continuous  with  thofe  of  the  nerves,  fo  as  to  form 
one  extended  and  open  continuation,  appears  very  evidently 
in  the  feventh,  fourth,  and  fifth  pair  of  nerves.  There  is  a 
great  deal  of  oil  in  the  medulla,  upwards  of  a tenth  part  of 
its  whole  weight. 

But  here  a controverfy  begins  concerning  the  nature  of  thefe 
fibres,  a congeries  of  which  compoles  the  fubltance  of  the 
medulla  and  of  the  nerves.  That  this  is  a mere  loiid  thread, 
and  only  watered  by  a vapour  exhaling  into  the  cellular  fa- 
bric which  furrounds  the  nervous  fibres,  has  been  alferted 
byViany  of  the  moderns ; but  that,  when  it  is  (truck  by  a 
fenfible  body,  a vibration  is  excited,  which  is  then  conveyed 
to  the  brain. 

But  the  phenomena  of  wounded  nerves  will  not  allow  us 
to  imagine  the  nervous  fibres  to  be  folid  for,  if  irritation 
caufes  a nerve  to  fhake,  (in  a manner  fomewhat  fimilar  to 
an  elaflic  cord,  which  trembles  when  it  is  taken  hold  of), 
the  nerve  ought  to  be  made  of  hard  fibres,  and  tied  by  their 
extremities  to  hard  bodies  : They  ought  alfo  to  be  tenfe  j 
for  neither  foft  cords,  nor  fuch  as  are  not  tenfe,  or  fiuch  as 
are  not  well  fattened,  are  ever  obferved  to  tremulate.  But  all 
the  nerves  at  their  origin,  are  medullary,  and  very  foft,  and 
exceedingly  far  from  any  kind  of  tenfion.  Where  they  pafs 
through  channels,  and  are  well  guarded,  they  retain  the  fame 
foft  texture,  and  are  not  covered  with  membranes  ; as  the 
intercoftal  nerves,  and  the  fecond  nerves  of  the  fifth  pair. 
Some  alfo  are  foft  throughout  their  whole  length,  what- 
ever their  fize  be.  For  example,  the  foft  olfactory  and  a- 
couftic  nerves,  from  which  lafl  we  would  moft  readily  ex- 
pert a tremor  produced  by  found.  Again,  though  the  nerves 
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are  hard,  they  are  foftened  in  the  vifcera,  mufcles,  and  fen- 
foria,  before  they  exert  their  operations.  The  nervous 
fibres,  being  neither  firmly  fixed  at  each  end,  nor  tenfe,  can- 
not therefore  tremulate  like  a tight  ftretched  cord.  Another 
argument  againft  their  tremulation  is,  that,  through  their 
whole  length,  the  nerves  are  firmly  attached  to  the  folid 
parts  by  the  cellular  fabric.  An  example  of  this  fadl  Is  leen 
in  thole  very  material  nerves,  the  nerves  of  the  heart,  which 
are  tied  to  the  great  arteries  and  pericardium.  Finally,  that 
the  nerves  are  deflitute  of  all  elafticity,  is  demonftrated  by 
experiments,  in  which  the  nerves  cut  acrofs  neither  fhorten, 
nor  draw  back  their  divided  ends  to  the  folid  parts  ; but  are 
rather  more  elongated  by  their  laxity,  and  expel  their  me- 
dulla in  form  of  a protuberance.  Again,  the  extreme  foft- 
nefs  of  the  medulla  in  the  brain,  with  all  the  phenomena*of 
pain  and  convullion,  leave  no  room  to  lufpect  any  fort  of 
tenfion  concerned  in  the  effects  or  operations  produced  by 
the  nerves. 

Add  to  this,  that  the  force  of  an  irritated  nerve  is  never 
propagated  upward,  fo  as  to  convulfe  the  mufcles  that  are 
feated  above  the  place  of  irritation.  This  is  a confequence 
altogether  difagreeing  with  elafticity  j for  an  elaftic  cord  pro- 
pagates its  tremors  every  way,  from  the  point  of  percuffion 
to  both  extremities.  But,  if  neither  phenomena  of  fenfe  nor 
motion  can  be  explained  from  the  nature  of  elailicify,  the 
only  probable  fuppofition  that  remains  is,  that  there  is  a li- 
quor lent  from  the  brain,  which,  defending  through  the 
nerves,  flows  out  at  their  extremities  ; the  motion  of  which 
liquor,  quickened  by  irritation,  operates  only  according  to 
the  direction  in  which  it  flows  through  the  nerve  ; fo  that 
convulfions  cannot  thereby  afcend  upwards,  becaufe  of  the 
refiftance  made  by  the  frelh  afflux  of  the  fluid  from  the 
brain.  But  the  fame  liquid  beiiig  put  in  motion  in  an  organ 
of  fenfe,  can  carry  that  fenfation  upwards  to  the  brain ; 
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fince  it  is  refitted  by  no  fenfitive  torrent  coming  from  the 
brain  in  a contrary  direction. 

It  is  therefore  probable,  that  the  nervous  fibres,  and  thofe 
of  the  medulla  of  the  brain,  which  are  of  the  fame  nature, 
are  hollow.  The  objections  againft  this  doCtrine  are  fo  few, 
and  at  the  fame  time  fo  frivolous,  that  they  need  not  be  men- 
tioned. If  they  are  tubes,  it  is  very  probable  that  they  have 
their  humours  from  the  arteries  of  the  brain. 

There  are  many  doubts  concerning  the  nature  of  this  ner- 
vous liquid.  Several  of  the  moderns  will  have  it  to  be  ex- 
tremely elaftic,  of  an  etherial  or  of  an  eleClrical  nature;  the 
ancients  fuppofed  it  to  be  incompreffible  and  watery,  but 
of  a lymphatic  or  albuminous  nature.  Indeed,  it  is  not  to  be 
denied  that  we  have  many  arguments  againft  admitting  either 
pf  thefe  opinions.  An  eleftrical  matter  is  doubtleis  very 
powerful,  and  fit  for  motion  ; but  then  it  is  not  confineable 
within  the  nerves,  fince  it  penetrates  throughout  the  whole 
animal  to  which  it  is  communicated,  exerting  its  force  upon 
the  flefh  and  fat,  as  well  as  upon  the  nerves.  In  a living  a- 
nimal,  the  nerves  only,  or  fuch  parts  as  have  nerves  running 
through  them,  are  affefted  by  irritation  ; and  therefore  this 
liquid  mutt  be  of  a nature  that  will  make  it  flow  through, 
and  be  contained  within,  the  narrow  tubes  of  the  nerves. 
And  a ligature  on  the  nerve  takes  away  fenfe  and  motion, 
but  cannot  flop  the  motion  of  a torrent  of  eledlrical  mat- 
ter. 

A watery  and  albuminous  matter  is  common  to  moft  of 
the  juices  in  the  human  body,  and  may  therefore  be  readily 
granted  to  the  juice  of  the  nerves.  The  nervous  fluid  may 
probably  be  fimilar  to  the  water  exhaled  into  the  ventricles  of 
the  brain  ; and  this  opinion  is  ftrengthened  by  the  flux  of  a 
gelatinous  or  lymphatic  juice  from  the  brain  of  fifties,  and 
nerves  of  large  animals,  when  cut.  But,  are  thefe  properties 
fufficient  to  explain  the  wonderful  force  of  convulfed  nerves, 
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obfervable  in  the  difleftions  of  living  animals,  even  of  the 
fmalleft  infefts  ? or  to  account  for  the  great  ftrength  of  mad 
and  hysterical  people  ? Is  not  this  difficulty  Somewhat  lef- 
fened  from  the  hydrolljtical  experiments  of  attraction  in 
Small  tubes  •,  which,  although  it  may  explain  the  ftrength 
and  motion,  is  nevertheless  inconfiftent  with  the  celerity  ? 

The  nervous  liquor,  then,  which  is  the  inftrument  of 
fenSe  and  motion,  muff  be  exceedingly  moveable,  in  order  to 
carry  the  impreffions  of  fenSe,  or  the  commands  of  the  will, 
to  the  places  of  their  destination,  without  any  remarkable 
delay  ; nor  can  it  receive  its  motions  only  from  the  heart. 
Moreover,  it  is  very  thin  and  mvitible,  and  deflitute  of  all 
tafte-and  Smell ; yet  reparable  from  the  aliments.  It  is  care- 
fully to  be  diltinguithed  from  that  \ hole,  vifcid  liquor, exhaling 
from  the  veflels  in  the  intervals  between  the  nervous  cords. 

That  this  liquor  moves  through  tubes  rather  than  through 
a Spongy  folid,  we  are  perfuaded,  from  its  celerity,  and  from 
the  analogy  of  all  the  huiJs  of  the  body,  fat  only  excepted, 
running  through  their  proper  veflels 

On  the  w o.l,  therefore,  it  certainly  appears  that,  by  the 
veflels  of  me  cortex,  fume  kind  of  fluid  is  in  Stilled  into  the 
tubes  of  the  medulla ; which  fluid  is  continued  through  the 
extremeiy  Imail  tubes  of  the  nerves  to  their  extremities,  and 
is  the  caufe  both  of  fenSe  and  motion.  But  there  will  be  a 
twofold  motion  in  that  humour  ^ the  one  flow  and  conStant, 
from  the  heart  ; the  other  not  continual,  but  exceedingly 
fwilt,  which  is  excited  either  by  lenfe,  or  any  other  caufe  of 
motion  ariling  in  the  brain. 

The  fame  nerves  mod  evidently  prefide  over  both  fenSe 
and  motion  ; as  we  cannot  admit  a diftinflion  between  the 
two  fyftems  of  motory  and  fenfltive  nerves.  If  fenfe  Some- 
times remain  after  motion  is  deflroved,  this  SeenYs  to  be  be- 
caufe  much  more  flrength  is  required  for  the  latter.  Dying 
people  hear  and  See  when  they  are  incapable  of  motion. 
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If  it  be  afked,  What  becomes  of  this  nervous  juice,  which 
cannot  but  be  feparated  in  great  abundance,  from  lo  large  a 
quantity  of  blood  paffing  through  the  brain  very  Iwiftly, 
fince  we  fee  very  large  lecrenons  in  parts  remote  from  the 
heart,  and  through  which  the  blood  circulates  more  flowly, 
as  in  the  lmall  renal  and  mefenteric  arteries  ? We  anfwer,  that 
it  probably  exhales  through  the  cutaneous  nerves.  I he  lati- 
tude, both  with  rel'pedt  to  fenle  and  motion,  which  may  be 
overcome  by  fpiritous  medicines,  thews  that  this  liquid  may 
be  both  loft  and  repaired.  Many  anatomifts  have  thought 
that  it  alfo  exhales  into  the  various  cavities  of  the  body,  as 
that  of  the  ltomach  and  inteftines.  We  may  expect  home 
part  of  it  to  be  reforbed,  that  the  nobleft  humour  of  the 
body  may  not  be  too  quickly  diffipated.  That  it  nounlhes 
the  body  is  incredible  ; for  it  is  too  moveable  to  adhere  j 
and,  belides,  this  property  of  adhering  belongs  only  to  flow 
moving  and  viicid  humours. 

What  is  the  defign  of  fo  many  protuberances  in  the  brain  ? 
what  are  the  particular  ufes  of  the  ventricles,  natec,'  and  left- 
tes ; the  diltindlion  of  the  brain  from  the  cerebellum  ; and 
the  communication  betwixt  one  fide  of  the  brain,  cerebel- 
lum, and  fpinal  medulla,  with  their  oppolite  fides,  by  fo  ma^ 
ny  tranfverfe  bundles  of  fibres?  Future  experience  alone 
can  determine  theie  circumftances,  when  the  brains  of  feve? 


ral  animals  lhall  have  been  compared  with  their  functions. 

The  ventricles  ieem  to  be  ufeful  in  preferving  a neceflarv 
diftindfion  of  the  parts,  and  in  feparating  them  from  each  o- 
ther.  I hat  thejcorpora  ftriata  or  thalami  might  keep  their 
medullary  parts  from  cohering  one  to  another,  it  was  neccfi- 
fary  for  a vapour  to  be  poured  between  them  ; and  the  fame 
is  true  with  regard  to  the  parts  of  the  brain  and  cerebel- 
lum. Befides  the  conjedtures  propofed  by  authors,  Dr  Mon- 
ro, adds,  i hat  the  ventricles  ferve  to  incrcafe  the  furface  of 
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the  pia  mater ; and  that,  whatever  purpofes  are  ferved  by 
that  membrane,  and  its  veffels,  on  the  furface  of  the  brain, 
we  muft  fuppofe  the  fame  performed  by  it  within  the  ven- 
tricles. Perhaps,  likewife,  the  neceffity  of  adminiftering  a 
degree  of  warmth  to  the  clofe  medulla  of  the  brain  may  be 
one  of  the  ufes  of  thefe  cavities  ; efpecially  as  the  arteries,  by 
their  means,  are  diftributed  in  greater  numbers.  Perhaps, 
alfo,  it  was  proper,  that,  in  the  inmoft  part  of  the  brain, 
fmall  veffels  only,  without  any  large  ones,  fhould  enter.  We 
may  likewife  fufpedt,  that  the  foftnefs  of  the  fibres  of  the 
brain  requires  fhortnefs  in  order  to  fuftain  their  own  weight. 

The  ufes  of  moft  of  the  protuberances  are  as  yet  unknown, 
and  muft  be  learned  from  anatomical  experiments  made  on 
animals  the  likeft  to  man.  Experiments  on  parts  fo  fmall, 
and  fo  deeply  feated  as  to  be  inacceflible  in  living  animals, 
feem  to  afforddittle  hopes  of  fuccefs.  Are  thefe  parts  the 
diftintt  provinces  which  our  different  ideas  inhabit  ? do  the 
thalami  feem  to  be  an  inftance  of  this  fuppofition  ? In  con- 
ffdering  this  fubjeft,  it  will  be  neceffary  to  remember  that 
moft  ot  thefe  protuberances  fend  out  no  nerves  at  all. 

The  ftriae  or  internal  du£ts  feem  to  afford  fome  kind  of 
communication  between  the  motions,  and  perhaps  between 
the  fenles.  Some  of  thefe  dufts  join  the  brain  with  the  ce- 
rebellum ; others  join  the  fpinal  marrow  with  the  nerves 
of  the  brain  itfelf,  as  the  acceffory  nerve  ; and  moft  of  them 
join  the  right  and  left  parts  together,  as  the  anterior  and  the 
two  pofterior  co.mmiffures  of  the  corpus  callofum,  and  the 
ftriae  between  the  proceffes  of  the  cerebellum  and  teftes ; to 
which  add  the  medullary  crofs-bars  in  the  medulla  oblongata 
and  fpinalis.  This  ftructure  explains,  in  a very  fatisfa&ory 
manner,  the  obfervation,  that,  when  the  right  fide  of  the 
brain  is  injured,  all  the  nerves  which,  on  the  contrary,  be- 
long to  the  left  fide  of  the  body,  become  difeafed  or  paraly- 
tic, and  the  reverfe.  Moreover,  by  this  contrivance,  nature 
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feems  to  have  provided,  that,  in  whatever  part  of  the  brain 
any  injury  may  happen,  the  nerve  thence  arifinj?  is  not  always 
deprived  of  its  ufe.  For,  if  tlje  nerve  receives  its  fibres  by 
communicating  bundles,  as  well  from  the  oppofite  as  from 
its  own  hemifphere  of  the  brain,  its  office  may  in  fome  mea- 
fure  be  continued  entire  by  the  fibres  which  it  receives  from 
the  oppofite  fide,  even  after  thofe  of  its  own  fide  are  deftrov- 
ed.  Accordingly,  we  have  numerous  inftances  of  wounds, 
and  with  a confiderable  lofs  of  fubflance  from  the  brain, 
which  have  not  been  followed  with  injury  to  any  nerve,  or 
to  any  of  the  mental  faculties.  Many  other  lefs  inequalities, 
flripes,  protuberances,  and  nerve-like  impreffions,  appear  in 
the  brain  from  mechanical  neceffity,  the  pulfation  of  the 
veffels,  and  the  preffiire  or  figure  of  the  continuous  incum- 
bent parts. 


Sect.  'II.  The  Eye. 

§ I . The  Eye  in  General. 

Situation  and  compojition.  The  eyes  are  commonly  tivo  in 
number,  fituated  at  the  lower  part  of  the  forehead,  one  at 
each  fide  of  the  root  of  the  nofe  ; and  they  confift  of  hard 
and  loft  parts.  The  hard  parts  are  the  bones  of  the  cranium 
and  face  ; which  form  two  pyramidal  or  conical  cavities, 
like  funnels,  to  which  we  give  the  name  of  orbits.  The  foft 
parts  are  of  feveral  kinds. 

The  principal  and  mod  effential  foft  part  in  each  organ 
Is  the  globe  or  ball  of  the  eye  ; the  others  are  partly  exter- 
nal and  partly  internal.  The  external  parts  are  the  fujjerci- 
lia  or  eye-brows,  the  palpebrae  or  eye  lids,  the  caruncula 
lachrymalis,  and  the  punfta  lachrymalia  •,  and  the  internal 
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parts  are  the  mufcles,  fat,  lachrymal  gland,  nerves,  and 
blood-veffels. 

The  orbit:.  Seven  bones  are  concerned  in  the  compofition 
of  each  orbit,  viz.  the  os  frontis,  os  fphenoidale,  os  ethmoi- 
des,  os  maxillare,  05  malae,  os  unguis,  and  os  palati.  In 
each  orbit  we  are  to  confider  the  edge,  fides,  and  bottom. 
The  edge  is  formed  by  the  os'*  frontis,  os  maxillare,  and  os 
malae  ; the  bottom  by  the  os  fphenoides  and  os  palati  ; and 
all  thefe  bones,  except  the  os  palati,  contribute  to  form  the 
fides.  1 he  bottom  is  perforated  by  the  foramen  opticum  of 
the  os  fphenoides  ; and  the  external  fide  near  this  foramen 
by  two  orbitary  fi  flu  res ; one  fuperior,  called  fphenoidatis,  the 
other  inferior,  called  fpheno-maxillaris,  already  mentioned  in 
the  defcription  of  the  Ikeleton. 

All  the  cavity  of  the  orbit  is  lined  by  a membrane,  which 
is  an  elongation  or  production  of  the  dura  mater ; and  it 
comes  .partly  through  the  foramen  opticum  of  the  os  fphe- 
noides, and  partly  through  the  fphenoidal  or  fuperior  orbi- 
tary fiflure.  This  membrane,  which  may  be  looked  upon 
as  the  periofteum  of  the  orbit,  communicates  with  the  peri- 
ofteum of  the  bafis  cranii,  by  the  inferior  orbitary  filfure,  and 
with  the  periofteum  of  the  face  at  the  edge  of  the  orbit.  At 
the  upper  part  of  the  edge  of  the  orbits,  the  two  perioftea 
form  a kind  of  broad  ligament,  and  a narrow  one  at  the  low- 
er part  of  this  edge,  which  may  be  called  ligaments  of  the  pal - 


The  particular  fituation  of  the  orbits  reprefents  nearly  two 
funnels,  placed  laterally  at  a fmall  difiance  from  each  other, 
in  fuch  a manner  as  that  their  apices  are  almoft  joined,  their 
neareft  fides  being  almoft  parallel,  and  the  other  fides  turned 
obliquely  backward  ; and,  for  this  reafon,  the  middle  of  the 
great  circumference,  or  edge  of  each  orbit,  is  at  a much 
greater  difiance  from  the  feptum  narium  than  the  bottom  or 
apex  ; and  the  edge  or  great  circumference  is  very  oblique, 
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the  temporal  or  external  angle  of  the  orbit  lying  more  back- 
ward than  the  nafal  or  internal  angle. 


§ 2.  The  Globe  or  Bgll  of  the  Eye. 


Compofitioti.  The  globe  of  the  eye,  being  the  mod  efiential 
of  all  the  foft  parts  belonging  to  the  organ  of  fight,  and 
being  likewife  a part  which  we  are  obliged  to  mention  as  of- 
ten as  we  fpeak  of  the  other  foft  parts,  muft  be  firft  defcri- 
bed.  It  confifts  of  feveral  proper  parts  ; fome  of  which, 
being  more  or  lefs  folid,  reprelent  a kind  of  {hell  formed  by 
the  union  of  feveral  membranous  ftrata,  called  the  coats  of 
the  globe  of  the  eye  ; and  the  other  parts  being  more  or  lefs 
fluid,  and  contained  in  particular  membranous  capfulae,  or 
in  the  interftices  between  the  coats,  are  termed  the  humours 
of  the  globe  of  the  eye.  Thefe  capfules  are  likewife  termed 
touts. 

The  coats  of  the  globe  of  the  eye  are  of  three  kinds.  Some 
of  them  form  chiefly  the  fhell  of  the  globe  ; others  are  ad- 
ditional, being  fixed  only  to  a part  of  the  globe  ; and  others 
are  capfular,  which  contain  the  humours.  The  coats  which 
form  the  globe  of  the  eye  are,  the  fclerotica  or  cornea , the 
choroides , and  the  retina.  The  additional  coats  are  two  ; one 
called  tendinofa  or  albuginea , which  forms  the  white  of  the 
eye  ; and  the  other,  conjunctiva.  The  capfular  tunicae  arc 
likewife  two,  the  vitrea  and  eryftallina. 

.Tne  globe  of  the  eye,  thus  formed,  receives  from  behind 
a large  pedicle,  which  is  the  continuation  of  the  optic  nerve. 
It  is  fituated  about  the  middle  of  the  orbit  in  the  manner 
which  we  lhall  afterwards  fee  ; and  is  tied  to  it  by  the  optic 
nerve,  by  fix  mufcles,  by  the  tunica  conjundtiva,  and  by  the 
palpebrae.  The  back  part  of  the  globe,  the  optic  nerve,  and 
mufcles,  are  furrounded  by  a foft  fatty  fubflance,  which  fills 
the  reft  of  the  bottom  of  the  orbit. 


'The 


Part  VL 


THE  EYE, 

The  humours  are  three  5 the  aqueous,  vitreous,  and  crys- 
talline. The  firft  may  properly  enough  be  called  an  humour , 
and  is  contained  in  a Space  formed  in  the  interfaces  of  the 
anterior  portion  of  the  coats.  The  Second  or  vitreous  hu- 
mour is  contained  in  a particular  membranous  capfula,  and 
fills  above  three-fourths  of  the  Shell  or  cavity  of  the  globe  of 
the  eye.  It  has  been  named  vitreous , from  its  fuppofed  re- 
femblance  to  melted  glals  ; but  it  is  really  more  like  the 
white  of  a new-laid  egg. 

The  cryftalline  humour  is  So  called  from  its  reSemblance 
to  cryftal,  and  is  often  named  Amply  the  cryjiallme.  It  is  ra- 
ther a gummy  mafs  than  an  humour,  of  a lenticular  form, 
more  convex  on  the  back  than  on  the  forefide,  and  contained 
in  a fine  membrane  called  memhrana  or  capfula  cryfallina. 
What  has  been  here  Said  is  Sufficient  to  give  a general  idea 
of  the  three  humours  of  the  globe  of  the  eye. 

§ 3.  The  Coats  of  the  Eye  in  particular. 

The  moll  external,  the  thickeft,  and  flrongefl  coat  of  the 
eye,  is  the  fclerotica  or  cornea,  and  it  irtvefts  all  the  other 
parts  of  which  the  globe  is  compofed,  It  is  divided  into  two 
portions,  one  called  cornea  opaca , or  fclerotica , the  other  cornea 
Iticida , which  is  only  a Small  Segment  of  the  Sphere  fituated 
anteriorly. 

The  fclerotica  is  of  a white  colour,  and  confifts  of  many 
fibres  clofely  connected  i and  is  of  a firm  texture,  refembling 
parchment.  About  the  middle  of  its  pofterior  convex  por- 
tion, where  it  fuftains  the  optic  nerve,  it  is  perforated,  and 
thirker  than  any  where  elfe  *,  its  thicknefs  diminilhing  gra- 
dually toward  the  oppofite  fide  ; and  its  fubftance  is  pene- 
trated obliquely  in  Several  places  by  Small  blood-vefiels  and 
nerves.  The  courfe  of  the  nervous  filaments  through  this 
coat  is  very  Angular ; they  enter  the  convex  Side  at  Some 

di  fiance 


AND  ITS  APPENDAGES. 


Chap.  I. 


19 


diftance  from  the  optic  nerve  ; and  running  thence  obliquely 
through  its  fubftance,  they  pierce  the  concave  fide  near  the 
cornea  lucida. 

The  cornea  lucida , called  alfo  limply  the  cornea,  confifis  of  fe- 
veral  ftrata  or  laminae  clofely  united  by  cellular  fubftance,  and 
of  a different  texture  from  the  former  ; befides,  it  receives  no 
blood- veffels  in  the  natural  ftate.  When  macerated  in  cold 
" ater  it  fwells,  and  then  its  ftrata  may  be  feparated  from 
each  other.  If  it  be  macerated  till  it  begin  to  become  pu- 
trid, and  is  then  plunged  into  boiling  water,  it  readily  lepa- 
rates  from  the  fclerotic,  being  joined  only  by  cellular  fub- 
ftance (See  Traite  Complet  d’Anatomie).  It  is  likewife 
thicker  than  the  fclerotic,  efpecially  in  new-born  children, 
where  its  pofterior  lurface  almoft  touches  the  iris. 

1 his  portion  is  iomething  more  convex  than  the  fclero- 
tica,  fo  that  it  reprefents  the  fegment  of  a fmall  fphere  ad- 
ded to  the  legment  of  a greater  ; but  this  difference  is  not 
equally  great  in  all  perfons.  The  circumference  of  the  con- 
vex fide  is  not  circular  as  that  of  the  concave  fide,  but  tranf- 
verfely  oval:  For  the  fuperior  and  inferior  portions  of  the 
circumference  terminate  obliquely  j but  this  obliquity  is  more 
apparent  in  oxen  and  fheep  than  in  man. 

The  cornea  is  perforated  by  a great  number  of  impercep- 
tible pores,  through  which  a very  fine  fluid  is  continually  dis- 
charged, which  foon  afterwards  evaporates ; but  we  difco- 
ver  it  evidently  by  preffmg  the  eye  foon  after  death,  having 
firft  wiped  it  very  clean  ; for  we  then  fee  a gradual  collec- 
tion of  a very  fubtle  liquor,  which  forms  itfelf  into  little 
drops ; and  this  experiment  may  be  feveral  times  repeated 
on  the  fame  fubjeft.  It  is  this  dew  that  forms  a kind  of 
pellicle  on  the  eyes  of  dying  perfons,  which  fometimes  cracks 

foon  after,  as  is  obferved  in  the  Memoires  of  the  Academy 
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'Tunica  choroides.  The  next  cpat  of  the  globe  of  the  eye 
5s  the  choroides,  which  is  of  a blackifh  colour,  more  or  lefs 
inclined  to  red,  and  adheres,  by  means  of  a great  number 
of  fmall  vefTels  to  the  fclerotica,  from  the  infertion  of  the 
optic  nerve  all  the  way  to  the  cornea,  where  it  leaves  the  cir- 
cumference of  the  globe,  and  turns  inward,  to  form  a num- 
ber of  little  procefles  termed  ciliary  which  are  fituated  at 
the  edge  of  the  cryftalline  lens. 

The  external  lamina  of  the  choroides  is  ftronger  than  the 
internal,  and  is  of  a brownifh  colour.  At  a very  fmall  dis- 
tance from  the  cornea  this  lamina  is  moft  clofely  united  to 
the  fclerotica,  by  means  of  a whitifh  ring  called  ciliary  liga- 
ment, or  ciliary  circle ; and  near  the  edge  of  the  fclerotica 
this  ring  is  ftronger  and  of  a different  texture  from  what  it 
is  any  where  elfe.  The-  choroides  adheres  fo  clofely  to 
the  fclerotica,  that  if  we  blow  throw  a fmall  hole  made  in  it, 
without  touching  the  choroides,  the  air  will  penetrate  every 
where  between  the  two  coats,  but  cannot  deftroy  this  adhe- 
fion,  or  jpafs  to  the  cornea.  On  the  inner  furface  of  this 
lamina  we  aifcover  a great  number  of  flat  lines  in  a vortical 
difpofition,  which  are  the  veflels  named  by  Steno  vafa  vorti - 
( oJa , or  vortices  vajculofi ; of  which  hereafter. 

The  internal  lamina  of  the  choroides  is  thinner,  and  of  a 
darker  colour  than  the  external  *,  it  is  formed  of  a black 
varnifh,  which  is  thicker  before  than  behind,  and  is  wanting 
at  the  entrance  of  the  optic  nerve.  At  the  fore-part  of  the 
eye  it  lies  only  between  the  ciliary  procefles,  leaving  them 
white,  and  adheres  to  the  vitreous  humour,  forming  there  a 
radiated  ring.  The  origin  of  this  fubftance  has  not  as  yet 
been  obferved ; but,  after  a nice  anatomical  injeftion.  Win- 
flow  has  obferved  a great  number  of  vafcular  ftars  on  its  in- 
ner furface.  In  Ruyfch’s  works  it  is  termed  Mem  br ana  Tuyf- 
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At  the  anterior  edge  of  the  choroides  we  find  the  iris  com- 
pofed  of  two  laminae  ; the  pofierior  of  which,  being  of  the 
colour  of  a grape,  was  called  uvea  by  the  ancients.  In  the 
middle  of  the  iris  there  is  a hole  termed  pwil:  This,  in  a 
foetus,  is  covered  with  a membrane  called  pupillaris,  which 
generally  difappears  about  the  feventh  month  ; or  between 
the  feventh  and  ninth  month,  according  to  Wrifberg.  Be- 
tween the  two  laminae  of  the  iris,  we  find  two  very  thin 
planes  of  fibres,  which  have  been  fuppofed  to  be  mul'cular ; 
but  this  matter  is  not  yet  fully  alcertained.  The  fibres  of 
one  plane  are  orbicular,  and  lie  round  the  circumference  of 
the  pupil ; and  thole  of  the  other  are  radiated,  one  extre- 
mity of  which  is  fixed  to  the  orbicular  plane,  the  other  to 
the  great  edge  of  the  iris.  The  iris  has  motions  of  luch  a 
nature,  that  the  pupil  is  contracted  at  the  approach  of  a 
firong  light,  and  is  dilated  upon  being  expofed  to  a weak  one. 
The  different  colours  which  appear  in  the  iris,  feem  to  be 
owing  to  an  intermixture  of  vefltis  and  nerves.  That  the 
iris  pofiefles  red  velfels  is  evident  from  inje&ion,  and  from 
obfervations  on  the  eye  during  life.  (Sep  Monro  on  the  Struc- 
ture and  Phvfiology  of  Fillies.) 

The  plicae  or  proceffus  ciliares  are  fmall  radiated  and  pro- 
minent duplicatures  of  the  anterior  edge  of  the  choroid 
coat ; and  their  circumference  anfwers  partly  to  that  of  the 
ciliary  circle.  They  are  oblong  thin  plates ; th'eir  external 
extremities,  or  thole  next  the  choroides,  being  very  fine  and 
pointed  ; the  internal  are  broad,  prominent,  bifurcated,  and 
alternately  long  and  fliort,  making  flight  deprelfions  on  the 
fore  part  of  the  vitreous  humour.  In  the  dupheature  of 
each  ciliary  fold  we  find  a fine  reticular  texture  of  velTds ; 
and  fome  anatomifts  pretend  to  have  leen  fielhy  fibres  in  the 

fame  place,  lying  in  fmall  grooves  of  the  membrana  vitrea,  as 
we  lhall  fee  hereafter. 
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The  fpacc  between  the  cornea  and  iris  contains  the  great- 
eft  part  of  the.  aqueous  humour,  and  communicates  by  the 
pupilla  with  a very  narrow  fpace  behind  the  iris,  or  between 
that  and  the  cryftalline.  Tliefe  two  (paces  have  been  term- 
ed the  two  chambers  of  the  aqueous  humour,  one  anterior,  the 
other  pofterior,  as  we  fliall  obferve  in  deleribing  this  humour 
in  particular. 

. Retina.  The  laft  coat  proper  to  the  eye  is  of  a very  dif- 
ferent texture  from  that  of  the  other  two  coats.  It  is  white, 
fofr,  and  tender,  and,  in  a manner,  medullary,  or  like  a kind 
of  pafte  fpread  upon  a fine  reticular  web  ■,  it  lines  the  bot- 
tom of  the  eye,  and  is  a continuation  of  the  optic  nerve. 
Some  authors,  as  Zinn,  affirm,  that  it  terminates  at  the  cili- 
ary circle ; others,  as  Dr.  Haller,  reprefent  the  tvhole  or  a 
part  of  it  as  extended  to  the  lens,  and  even  as  giving  a co- 
vering to  that  humour  5 but  Dr.  Monro  obferves,  that  it 
ends  fome  way  behind  the  ciliary  circle.  [See  Obfervations 
on  the  Nervous  Syftem.)  At  the  place  which  anfwers  to 
the  infertion  of  the  optic  nerve,  we  obferve  a fmall  depref- 
fton,  in  which  lies  a (ort  of  medullary  button,  terminating  in 
a point ; and  from  this  depreffion  blood  veftels  go  out,  which 
are  ramified  on  all  Tides  through  the  (ubftance  of  the  retina. 

It  is  commonly  faid,  that  the  retina  is  a production  or  ex- 
panfion  of  the  medullary  (ubftance  of  the  opti-c  nerve,  the 
fclerotica  of  the  dura  mater,  and  the  choroides  of  the  pia 
mater,  which  accompany  this  nerve  *,  but  this  opinion  is  not 
altogether  agreeable  to  what  we  obferve  in  examining  the 
optic  nerve,  and  its  infertion  in  the  globe  of  the  eye.  If 
we  take  a very  (harp  inftrument,  and  divide  this  nerve 
through  its- whole  length,  between  where  it  enters  the  orbit 
and  where  it  enters  the  globe,  into  two  equal  lateral  parts, 
and  then  continue  this  fettion  through  the  middle  or  center 
of  its  infertion,  the  following  phenomena  will  appear : 

That 
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That  the  nerve  contrads  a little  at  its  infbrtion  into  the 
olobe  ; that  its  outer  covering  is  a true  continuation  of  the 
dura  mater ; that  this  vagina  is  very  different  from  the  fcle- 
rotica,  both  in  thicknefs  and  texture,  the  fclerotica  being 
thicker  than  the  vagina,  and  of  another  ftrudure ; that  the 
vagina  from  the  pia  water  forms,  through  the  whole  medul- 
lary (ubftance  of  the  nerve,  feveral  very  hire  cellular  fepta  •, 
and  that,  where  it  enters  the  globe  cf  the  eye,  the  pia  mater 
does  not  diredly  anfwer  to  the  choroides,  and  is  divided  into 
many  fmall  threads,  which  go  through  the  bottom  of  the  eye 
to  form  the  retina. 

The  infertion  of  the  optic  nerve  in  the  globe  of  the  eye  is 
not  directly  oppolue  to  the  pupilla  j . fo  that  the  diltance  be- 
tween theie  two  parts  is  not  the  lame  when  meafured  on  all 
the  parts  of  the  globe.  The  greatdl  difiance  is  on  the  iide 
next  the  temples,  and  the  i'malleff  next  the  nofe.  W inflow 
oblerves  an  inequality  of  the  fame  kind  in  the  breadth  of 
the  uvea,  which,  in  many  llibjeds,  is  Ids  near  the  noie  than 
near  the  temples ; lo  that  the  centre  ot  the  pupilla  is  not  the 
fame  with  that  of  the  great  circumference  of  the  iris  and 
he  has  ieen  the  lame  difference  in  the  breadth  of  the  corona 
.ciliaris. 

§ 4,  The  Humours  of  the  Eye , and  their  Ca[fulae. 

The  vitreous  humour . The  vitreous  humour  is  a clear  and 
very  liquid  gelatinous  fluid  contained  in  a fine  tranfparent 
capfula,  cailcd  tunica  vitrea , together  with  which  it  forms  a 
mafs  nearly  of  the  confidence  ot  the  white  of  an  egg.  It 
fills  the  greateft  part  of  the  globe  of  the  eye,  that  is,  almoff 
all  that  fpace  which  anfwers  to  the  extent  of  the  retina,  ex- 
cept a fmall  portion  behind  the  uvea,  where  it  forms  a folia- 
la,  in  which  the  cryftalline  lens  is  lodged.  This  humour 
being  dexteroufly  taken  out  of  the  giibe,  preferves  its  con- 
fidence 
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fiftence  for  fome  time  in  the  capfula,  and  then  runs  off  by 
little  and  little,  till  it  quite  difappears. 

The  tunica  vitrea  is  defcribed  by  Window  as  being  com- 
pofed  of  two  laminae  very  clofely  united,  which  quite  fur- 
round  the  mafs  of  humour ; but  later  authors,  as  Sabatier, 
&c.  find  only  one  ; which,  after  covering  the  vitreous  hu- 
mour runs  to  the  edge  of  the  lens,  and  whether  it  goes  far- 
ther is  uncertain.  The  anterior  part  of  this  membrane, 
which  extends  between  the  vitreous  hnmour  and  edge  of  the 
lens,  is  covered  with  black  bieaks  from  the  pigmentum  ni- 
grum, and  by  different  aut  >rs  has  been  called  membranula 
coronae  ciliaris  ; by  Zinn  zonuin  ciliaris . When  a puncture  is 
made  through  this,  and  air  is  blown  in,  it  forms  a padage 
which  runs  round  the  lens;  and  has  been  termed  Canalu  Pi- 
tifimus , afrer  the  dilcoverer  Petit,  who  deferibes  it  in  the  Me- 
moirs of  the  Royal  Academy  1728- 

The  internal  furface  of  the  tunica  vitrea  gives  off,  through 
the  whole  fubdance  of  this  humour,  a great  number  of  cel- 
lular elongations  or  iepta  difeovered  by  Riolin,  lo  extreme-, 
ly  fine,  as  to  be  mvifible  in  the  natural  date,  the  whole  mafs 
appearing  then  to  be  uniform,  and  equally  traniparent, 
through  its  whole  fubftance  ; but  they  are  difeovered  by  put- 
ting the  whole  humour,  foon  after  it  is  taken  out  of  the  bo- 
dy, into  '.0 me  acefcent  and  gently  coagulating  liquor.  Theie 

1 

cells  mufi:  communicate  with  each  other  ; for,  by  puntduring 
the  membrane,  and  hanging  up  the  eye  for  a fhort  time,  a 
cohfiderable  part  of  the  humour  runs  out,  fo  that  the  eye 
becomes  lighter. 

The  radiated  fulci  of  the  tunica  vitrea,  which  may  be 
termed  fulci  ciliares,  are  perfe&ly  black  when  the  coat  is  ta- 
ken out  of  the  body.  This  proceeds  from  the  black  fub- 
dance  with  which  the  laminae  or  procefius  ciliares,  as  well  as 
all  the  red  of  the  choroides,  are  naturally  covered,  and  which 
remains  in  the  bottom  of  the  fulci  after  the  laminae  have 

been 
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been  taken  out.  We  obferve  very  fine  veflels  in  this  hu- 
mour, which  £ha!l  be  deftribed  afterwards. 

The  cryllalline  humour.  The  cryftalline  is  a fmall  len- 
ticular body,  of  a firm  confidence,  and  tranfparent  like 
cryftal.  It  is  contained  in  a tranfparent  membranous  capfula, 
and  lodged  in  the  anterior  foftula  of  the  vitreous  humour,  as 
has  been  already  faid.  It  is  'very  improperly  called  an  hu- 
mour, becaufe  it  may  be  handled  and  moulded  into  different 
fhapes  by  the  fingers,  and  fometimes  almoft  diffolved  by  dif- 
ferent reiterated  compreffions,  efpecially  when  taken  out  of 
the  capfula. 

The  figure  of  the  cryftalline  is  lenticular ; but  its  pofte- 
rior  fide  is  more  convex  than  the  anterior,  the  convexity  of 
both  fides  being  very  rarely  equal.  Steno  obferved,  that  the 
lens  was  comppfed  of  concentric  lamellae  ; and  this  has  been 
confirmed  by  later  authors  : And  Zinn  has  difeovered  radia- 
\ ted  ftreaks  of  a pearl  colour,  dividing  the  l^ns  into  little  tri- 
angles.— See  Zinn  de  Oculi,  tab.  vii.  fig.  vii. 

The  colour  and  confidence  of  the  cryftalline  varies  in  dif- 
ferent ages,  as  was  difeovered  by  M.  Petit  the  phyfician, 
(See  Memoirs  for  1726).  Till  the  age  of  30  it  is  very  tran- 
fparent, and  almoft  without  any  colour.  It  afterwards  be- 
comes yellowifh,  and  that  yellowilhnefs  gradually  increafes. 
The  coniiftence  varies  almoft  in  the  fame  manner,  being  of 
an  uniform  foftnefs  till  the  age  of  20,  and  afterwards  grow- 
ing gradually  more  folid  in  the  middle  of  the  mafs ; but  in 
this  there  are  varieties,  explained  in  the  Memoirs  for  1727. 
ffaller  takes  notice  of  a watery  liquor  fituated  betwixt  the 
cryftalline  lamellae,  which  in  old  age  turns,  of  its  own  ac- 
cord, to  a yellow  colour  ; and  Steno  and  Morgagni  deferibe 
a little  water  effufed  betwixt  the  lens  and  its  capfule. 

The  cryftalline  capfula  or  coat  is  formed  by  a duplicaturc 
of  the  tunica  vitrea,  or  of  a proper  capfula  to  which  the  tu- 
nica vitrea  is  connedled.  The  anterior  portion  of  the  cryftal- 
Jjne  capfula  is  thicker  than  the  pofterior,  and  in  a manner  e- 
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fame  time  to  remember  the  obliquity  of  the  orbits,  as  already 
explained.  The  globe  is  naturally  placed  in  fuch  a man- 
ner, as  that,  during  the  inadlion  or  equilibrium  of  all  the 
mufcles,  the  pupilla  is  turned  directly  forward  ; the  inner 
edge  of  the  orbit  is  oppofite  to  the  middle  of  the  infide  of 
the  globe ; the  outer  edge  of  the  orbit,  becaufe  of  its  obli- 
quity, is  behind  the  middle  of  the  outfide  of  the  globe ; and 
laftly,  the  great  circumference  of  the  convexity  of  the  globe* 
between  the  pupilla  and  the  optic  nerve,  runs  diredlly  inwards 
and  outwards,  upwards  and  downwards. 

In  this  fituation,  the  addudtor  alone  is  in  a ftraight  direc- 
tion, the  other  three  being  oblique  ; and  the  abdudtor  is  the 
longeft,  the  addudfor  the  fhorteft,  and  the  levator  and  depref- 
ior  of  the  fame  middle  length  between  the  two  former.  The 
abdudtor  is  likewife  bent  round  the  outer  convex  fide  of  th£ 
globe ; the  levator  and  deprefior  are  alfo  incurvated,  but  in  a 
lefs  degree ; whereas  the  addudtor  is  almofi:  ftraight.  The 
fuperior  oblique  are  fituated  fo  as  to  ferve  as  antagonifts  to 
the  former.  ( See  Defcription  of  the  Mufcles,  vol.  I.) 

Ufes  of  thefe  mufcles.  The  levator  moves  the  anterior  por- 
tion of  the  globe  upward,  when  we  lift  up  the  eyes  ; the  de- 
preflor  carries  this  portion  downwards  ; the  adductor  towards 
the  nofe,  and  the  abdudtor  towards  the  temples. 

When  two  neighbouring  redti  adt  at  the  fame  time,  they 
carry  the  anterior  portion  of  the  glebe  obliquely  tow;>rds 
that  fide  which  anfwers  to  the  diftance  between  thefe  two 
mufcles : And  when  all  the  four  mufcles  adt  fuccefiively,  they 
turn  the  globe  of  the  eye  round,  which  is  what  is  called  rol- 
ling the  eyes. 

It  is  to  be  obferved,  that  all  thefe  motions  of  the  globe  of 
the  eye  are  made  round  its  centre,  fo  that  in  moving  the  am- 
terior  portion,  all  the  other  parts  are  likewife  in  motion. 
Thus,  when  the  pupilla  is  turned  toward  the  nofe  or  upward, 
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the  infertion  of  tlie  optic  nerve  is  at  the  fame  time  turned, 
toward  the  temple,  or  downward. 

The  ule  of  the  oblique  mulcles  is  chiefly  to  counterbalance 
the  a&ion  of  the  re<fli,  and  to  iupport  the  globe  111  all  the 
motions  already  mentioned.  This  is  evident  from  their  infer - 
tioils,  which  are  in  a contrary  direction  to  thole  of  the  recti, 
their  fixed  points  with  relation  to  the  motions  of  the  globe 
being  placed  forward,  and  thole  of  the  redti  backward, at  tfie 
bottom  of  the  orbit.  The  loft  fat  which  lies  behind  the 
globe  is  altogether  infufficient  to  Iupport  it : Neither  is  the 
optic  nerve  more  fit  for  this  purpoie  ; for  i have  (hewn  that 
this  nerve  follows  all  the  motions  of  the  globe,  which  would 
be  impofiible,  were  not  the  fat  very  pliable,  and  without  re- 
finance. And  to  thisj  we  mult  acid,  that  the  optic  nerve, 
at  its  infertion  in  the  gioDe,  has  a particular  curvature,  which 
allows  it  to  be  elongated,  and  conlequemiy  prevents  it  from 
fufi'ering  any  violence  in  the  different  motions  of  the  e)es. 

The  obliquity  of  thefe  two  mufcles  docs  not  hinder  them 
from  doing  the  office  of  a fulcrum  ; becaule  this  is  not  a ful- 
crum diltinft  from  the  part  moved,  or  on  which  the  globe 
cf  the  eye  Hides  like  the  head  of  one  bone  in  the  articuliir 
cavity  of  another;  but,  being  fixed  to  the  part,  it  ealily  ac- 
commodates itlelf  to  all  the  degrees  of  motion  thereof.  Had 
ihele  muicles  lain  in  a itraight  direction,  they  would  have  in- 
commoded the  rtdti  ; but  their  obliquity  may  be  laid  to  be 
in  feme  meafure  rectified  by  the  inner  luiface  of  the  orbit, 
and  the  abdudtor. 

The  inner  luiface  of  the  orbit  ferves  for  a kind  of  colla- 
teral fulcrum,  which  hinders  the  globe  from  failing  too  far 
inward  ; as  the  joint  action  of  the  two  oblinui  prevents  it,  in 
part,  from  falling  too  far  outward.  The  abductor,  by  being 
bent  on  the  globe,  not  only  hinders  it  from  being  Tarried 
outward,  but  alfo  prevents  the  indirefi  motions’  of  the'  obli- 
qui  fiom  thrufling  it  cut  of  the  orbit  toward  the  temples. 
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The  other  tifes  attributed  to  thefe  mufcles  feem  to  be  with- 
out foundation,  from  the  conllderation  of  their  infertions, 
and  of  the  ftrudlure  of  the  parts  with  which  they  are  con- 
cerned •,  both  which  reafons  are  explained  in  the  Memoirs 
of  the  Academy  for  1721, 

§ 6.  The  Super cilia , and  Mufculi  Frontales , Occipitales , and 

Super  ciliares. 

Supercilia.  The  fupercilia,  or  eye-brows,  peculiar  to  the 
human  fpecies,  are  the  two  hairy  arches  fituated  at  the  lower 
part  of  the  forehead,  between  the  top  of  the  nofe  and  tem- 
ples, in  the  fame  direction  with  the  bony  arches  which  form 
the  fuperior  edges  of  the  orbits.  The  fkin  in  which  they 
are  fixed  does  not  feem  to  be  much  thicker  than  that  of  the 
reft  of  the  forehead  ; but  the  membrana  adipofa  is  thicker 
than  on  the  neighbouring  parts.  t he  colour  of  the  eye- 
brows is  different  in  different  perfons.  and  often,  in  the  fame 
perfon,  different  from  that  of  the  hair  on  the  head  ; neither 
is  the  fize  of  them  always  alike  The  hairs  of  which  they 
confift  are  ftrong  and  rather  ftiff.  and  they  lie  obliquely,  their 
roots  being  turned  to  the  nofe,  and  their  points  to  the  tem- 
ples. 

The  fupercilia  have  motions  common  to  them  with  thefe 
cf  the  fkin  of  the  forehead,  and  of  the  hairy  fealp.  By 
thefe  motions  the  eye  brows  are  lifted  up;  the  fkin  of  the 
forehead  is  wrinkled  more  or  lefs  regularly  and  tranfverfely ; 
and  the  hair  and  nlmoft  the  whole  fealp  is  moved,  but  not  in 
the  fame  degree  in  all  perfons  ; for  fome  people  by  this  mo- 
tion alone  can  move  their  hat,  and  even  throw  it  off  their 
head.  The  eye-brows  have  likewife  particular  motions  which 
contract  the  fkin  above  the  nofe  ; and  all  thefe  different  mo- 
tions are  performed  by  the  occipital,  frontal,  and  fpperciliary 
mufcles.  (See  vob  I.) 
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The  occipital  and  frontal  mufcles  appear  to  be  true  digaf- 
trici,  both  in  regard  to  their  infertions  and  adlion.  The  fix- 
ed infertions  of  the  occipitales  at  the  lower  part  of  the  occi- 
put, and  the  moveable  infertions  of  the  troutales  in  the  fkin 
of  the  forehead  and  of  the  fupercilia,  being  well  confidered, 
together  with  their  reciprocal  infertions  in  the  fame  aponeu- 
rolis,  feem  to  be  very  convincing  proofs  that  they  are  digafiric 

mufcles. 

Thefe  four  mufcles  feem  always  to  adt  in  concert,  the  oc- 
cipitales being  only  auxiliaries  or  affitlants  to  the  troutales, 
the  office  o t which  is  to  raile  the  iupercilia  by  wrinkling  the 
ikin  of  the  forehead ; thele  wrinkles  following  the  direction 
of  the  eye-brows  regularly  in  fome  lubjed'ts,  and  very  irregu- 
larly in  others. 

To  be  convinced  of  the  co-operation  of  thefe  four  muf- 
cles, we  need  only  hold  the  hand  on  the  occipitales,  while 
we  raile  the  eve- brows  and  wrinkle  the  forehead  ieveral  times, 
and  we  fhall  perceive  the  occipitales  to  move  each  time, 
though  not  in  the  fame  degree  in  all  lubjedts.  In  fome  per- 
fons  the  occipitales  feem  to  be  relaxed,  while  the  frontales 
being  in  contradtion  move  the  whole  fcalp  and  pericranium 
forward,  and  then  contradt  to  bring  them  back  to  their  na- 
tural fituation. 

The  adlion  of  the  mufculi  fuperciliares  is  to  deprefs  the 
.eye-brows,  to  bring  them  clofe  together,  and  to  contrad!  the 
fkin  of  the  forehead  immediately  above  the  nofe  into  longi- 
tudinal and  oblique  wrinkles,  and  the  Ikin  which  covers  the 
root  of  the  nole  into  irregular  tranfverle  wrinkles.  This 
adlion,  as  well  as  that  of  the  frontales,  and  of  the  mufcles  of 
the  nofe  and  lips,  is  not  always  arbitrary,  but  fometinies  me- 
chanical and  involuntary.  Thefe  mufcles  may  perhaps  like- 
wife  ferve  to  keep  the  muiculi  frontales  in  equilibrio  during 
their  inadlion,  they  being  moveable  by  both  extremities. 
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§ 7’  YZv  Palpebrae  and  M emir  ana  Conjunctiva. 

Pa/pebrae.  The  palpebrae  are  a kind  of  veils  or  curtains- 
placed  tranfverfely  above  and  below  the  anterior  portion  of 
the  globe  of  the  eye,  and  accordingly  there  are  two  eye-lids 
to  each  eye,  the  one  fuperior  and  the  other  inferior.  The 
fuperior  is  the  largeft  and  mod  moveable  in  man.  They  both 
unite  at  each  fide  of  the  globe,  and  the  places  of  their  union 
are  termed  angles , one  large  and  internal,  which  is  next  the 
nof'e,  the  other  fmall  or  external,  which  is  next  the  temples.' 

Structure  of  the  palpebrae.  The  palpebrae  are  made  up  of 

common  and  proper  parts.  The  common  parts  are  the  fkin, 

epidermis,  and  membrana  adipofa.  The  proper  parts  are  the 

mufcles,  the  tarfi,  the  puncfa  or  foramina  lacrymalis,  the 

% 

membrana  conjunctiva,  the  glandula  lacrymalis,  and  the 
particular  ligaments  which  fuftain  the  tarfi.  The  tarfi  and 
their  ligaments  are  in  fome  meafure  the  bafis  of  all  thefe 
parts. 

Tarfi.  The  tarfi  are  thin  cartilages,  forming  the  principal 
part  of  the  edge  of  each  palpebra,  and  they  are  broader  at 
the  middle  than  at  the  extremities.  Thofe  of  the  fuperior 
palpebrae  are  a little  more  than  a quarter  of  an  inch  in 
breadth;  but  in  the  lower  palpebrae  they  are  not  above  the 
fixth  part  of  an  inch,  and  their  extremities  next  the  temples 
are  more  flender  than  thofe  next  the  nofe. 

Thefe  cartilages  are  fuited  to  the  borders  and  curvature  of 
the  eye-lids.  The  lower  edge  of  the  fuperior  cartilage,  and  j 
the  upper  edge  of  the  inferior,  terminate  equally,  and  both 
may  be  termed  the  ciliary  edges.  The  oppolite  edge  of  the 
upper  tarfus  is  Something  femicircular  between  its  two  extre- 
mities ; but  that  of  the  inferior  tarfus  is  more  uniform,  and 
both  are  thinner  than  the  ciliary  edges.  Their  inner  fides,  or 
thofe  next  the  globe,  arc  grooved  by  feveral  fmall  tranfverfe 
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channels,  of  which  hereafter ; and  the  extremities  of  both 
cartilages  are  connected  by  a kind  of  fim.ill  ligaments. 

Ligament  a tarforum  lata.  The  broad  ligaments  of  the  tar- 
ii  are  membranous  elongations,  formed  by  the  union  of  the 
periofteum  of  the  orbits  and  pericranium  along  both  edges  of 
each  orbit.  The  luperior  ligament  is  broader  than  the  in- 
ferior, and  fixed  to  the  luperior  edge  of  the  upper  cartilage, 
as  the  inferior  is  to  the  lower  edge  of  the  lower  cartilage  *,  fo 
that  thefe  ligaments  and  the  tarli,  taken  alone,  or  without  the 
other  parts,  reprelent  palpcbrae. 

Membrana  conjunctiva . ihe  membrana  conjunctiva  is  a 
thin  membrane,  one  portion  of  which  lines  the  inner  furface 
of  the  palpebrae,  that  is,  oi  the  tarfi  and  their  broad  liga- 
ments. At  the  edge  of  the  orbit  it  has  a fold,  and  is  conti- 
nued from  thence  on  the  anterior  half  of  the  globe  of  the 
eye,  adhering  to  the  tunica  albuginea  ; lo  that  the  palpebrae 
and  the  fore-part  of  the  globe  ot  the  eye  are  covered  by  one 
and  the  fame  membrane,  which  does  not  appear  to  be  a con- 
tinuation of  the  pericranium,  but  has  iome  connection  with 
the  broad  ligaments  of  the  tarfi. 

The  name  of  conjunctiva  is  commonly  given  only  to  that 
part  which  covers  the  giobe,  the  other  being  called  limply 
the  internal  membrane  of  the  palpebrae  ; but  we  may  very  well 
name  the  one  membra  octtli  conjunctiva , and  the  other  mem- 
brana  palpebrarum  conjunctiva.  That  of  the  palpebrae  is  a 
very  fine  membrane,  adheres  clofe  to  the  palpebrae,  and  is 
full  of  final!  capillary  blood-veffels.  It  is  perforated  by  nu- 
merous imperceptible  pores,  through  which  a kind  of  ferum 
is  continually  difcharged ; and  it  has  feveral  very  evident 
folds,  which  fhall  be  fpoken  to  hereafter. 

The  conjunctiva  bf  the  eye  adheres  by  the  intervention  of 
a cellular  fubftance  ; and  is  confequently  loofe,  and  as  it 
were  moveable  ; and  it  may  be  taken  hold  of,  and  feparafed 
in  feveral  places  from  the  tendinous  coat.  It  is  of  a whitifh 
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colour ; and  being  tranfparent,  the  albuginea  makes  it  appear 
perfectly  white  : Thefe  two  coats  together  forming  what  is 
called  the  white  of  the  eye.  The  greateft  part  of  the  numerous 
veflels  which  run  upon  it  contain  naturally  only  the  ferous 
part  of  the  blood,  and  confequently  are  not  difcoverable, 
except  by  anatomical  injections,  inflammations,  obftruckions, 
&c.  With  the  point  of  a good  knife  we  continue  the  fepa* 
ration  of  this  membrane  over  the  cornea. 

Glandula  lacrymalis.  The  lacrymal  gland,  the  ufe  of  which, 
till  of  late  years,  was  not  known,  is  yellowifh,  and  of  the 
number  of  thofe  called  conglomerate  glands.  It  lies  under 
that  depreflion  obfervable  in  the  arch  of  the  orbit  near  the 
temples  mentioned  in  the  defeription  of  the  fkeleton,  and 
laterally  above  the  globe  of  the  eye.  It  is  a little  flatted,  and 
divided,  as  it  were,  into  two  lobes  ; one  of  which  lies  to- 
ward the  infertion  of  the  mufculus  levator,  the  other  toward 
the  abduCtor.  It  adheres  very  clofely  to  the  fat  which  fur- 
rounds  the  mufcles  and  pofterior  convexity  of  the  eye,  and 
it  was  formerly  named  glandula  innominata. 

From  this  gland  feveral  fmall  duCts  go  out,  which  run 
down  almofl:  parallel  to  each  other,  through  the  fubftance  of 
the  tunica  interna  or  conjunCtiva  of  the  fuperior  palpebra, 
and  afterwards  pierce  it  inwardly  near  the  fuperior  edge  of 
the  tarfus.  Steno  difeovered  the  excretory  duCts  of  this 
gland  upon  the  eye  of  an  ox  j and  they  are  painted  by 
Bidloo  1 66 1.  In  man,  however,  they  are  feen  with  more 
difficulty  ; for,  although  deferibed  by  Winflow  and  Lieu- 
taud,  they  were  unknown  to  later  authors,  as  Morgagni, 
Zinn,  and  Haller,  till  Dr  Monro,  the  prefent  profeflbr,  dif- 
eovered and  injeCted  them  before  the  year  1753.  They  are 
fix  or  feven  in  number,  have  no  communication  with  each 
other,  and  open  upon  the  inner  fide  of  the  upper  eye-lid 
near  the  outer  angle. 

The 
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The  borders  of  each  palpebra,  taken  together,  are  formed 
by  the  edge  of  the  tarfus,  and  by  the  union  of  the  internal 
membrane  with  the  fkin  and  epidermis.  This  border  is  flat, 
and  of  fome  fenflble  breadth,  from  within  about  a quarter  of 
an  inch  of  the  internal  angle,  all  the  way  to  the  external 
angle,  near  which  the  breadth  dimmifhes.  This  breadth  is 
owing  only  to  the  thicknefs  of  the  palpebrae,  which  at  this 
place  have  their  edges  oblique  or  flaming,  in  fuch  a manner 
as  when  the  two  palpebrae  touch  each  other  flightly,  a trian- 
gular fpace  or  canal  is  formed  between  them  and  the  globe 
of  the  eye. 

Cilia.  The  flat  edge  of  each  palpebra  is  adorned  with  a 
row  of  hairs  called  cilia t or  the  eye-lafoer.  Thofe  belonging 
to  the  fuperior  palpebra  are  bent  upward,  and  are  longer 
than  thole  of  the  lower  palpebra  which  are  bent  downward. 
Thefe  rows  are  placed  next  the  Ikin,  and  are  not  Angle,  but 
irregularly  double  or  triple,  ihe  hairs  are  longer  near  the 
middle  of  the  palpebrae  than  toward  the  extremities  j and, 
ior  about  a quarter  of  an  inch  from  the  inner  angle,  they  are 
quite  wanting. 

Glandulae  ciliares.  Along  the  fame  border  of  the  palpe- 
brae, near  the  internal  membrane,  or  toward  the  eye,  we  fee 
a row  of  i mall  holes,  which  may  be  named  foramina  or  putiEl a 
ciliaria.  They  are  the  orifices  of  the  fame  number  of  fmall 
oblong  glands  which  lie  in  the  fulci,  channels,  or  grooves,  on 
the  inner  furface  of  the  tarfus.  Thefe  little  glands  are  of  a 
whitifh  colour  5 and,  when  examined  through  a Angle  mi- 
crofcope,  they  appear  like  bunches  of  gra.pes,  thofe  of 
each  bunch  communicating  together  ; and,  when  they  are 
Iqueezed  between  two  nails,  a febaceous  matter,  like  foft 
wax,  is  difcharged  through  the  puntfa  ciliaria.  They  are 
more  numerous  in  the  upper  than  in  the  under  eye-lids,  and 
were  firft  painted  by  Caflerius,  but  afterwards  defcribed  by 
Meibomius,  by  whofe  name  they  are  frequently  called. 
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PutiRa  Incrymalia Near  the  great  or  internal  angle  of 
the  palpebrae,  the  flat  portions  of  their  edges  terminate  in 
another  which  is  rounder  and  thinner.  By  the  union  of 
thefe  two  edges  an  angle  is  formed;  which  is  not  perfectly 
pointed  like  a true  angle,  but  rounded  ; and  may  be  called 
the  internal  or  najal  angle. 

At  this  place,  the  extremity  of  the  flat  portion  is  diflin- 
guilhed  from  the  round  portion  by  a fmall  protuberance  or 
papula,  which  is  obliquely  perforated  by  a fmal!  hole  in  the 
edge  of  each  palpebra.  Thefe  two  Imall  holes  are  very  vi- 
able, and  often  more  fo  in  living  than  in  dead  bodies  ; and 
they  are  commonly  named  punEla  ( acrymalia , being  the  orifi- 
ces of  two  fmall  duels,  called  lacrymal , which  unite  beyond 
the  angle  of  the  eye,  and  open  a little  beiow  the  upper  encl 
of  a particular  refervoir,  termed  facculus  lacry  malts,  which 

jOrall  be  deferibed  with  the  No/e . 

The  pmifta  lacrymalia  are  oppofite  to  each  other,  fo  that 
they  meet  when  the  eye  is  (hut.  Round  the  orifice  of  each 
of  thefe  points,  we  oblcrve  a whitilh  circle,  which  feems  to 
be  a cartilaginous  appendix  of  the  tarlus,  and  which  keeps 
the  orifice  always  open,  'piele  rwo  oblique  circles  are  fo  dif- 
pofed,  that,  when  the  eye  is  but  flightly  fhut,  they  touch 
each  other  only  toward  the  flan,  and  not  toward  the  globe 
of  the  eye.  The-  fine  membrane  which  covers  thefe  circles, 
and  pafies  through  the  puncta  into  the  duffs,  feems  fome- 
times  to  wrinkle  when  it  is  touched  with  a ftilet.  This  ob- 
fervation  was  firft  made  by  M-  baint  Yves,  a Parifian  ocu- 

lift. 

Caruwula  lacrymalis.  The  caruncula  lacrymalis  is  a fmall 
reddifh  granulated,  oblong  body,  fituated  precifely  between 
the  internal  angle  of  the  palpebrae  and  glebe  of  the  eye,  but 
it  is  not  flefliy,  as  its  name  would  infinuate.  The  fubftance 
of  it  feems  to  be  wholly  glandular  ; and  it  appears  through  a 
Angle  microfcope  in  the  fame  manner  as  the  other  conglome- 
rate 
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rate  glands.  We  difcover  upon  it  a great  number  of  fine 
hairs  covered  by  an  oily,  yellowifh  matter,  furnifhed  by  this 
gland  ; and,'  on  the  globe  of  the  eye,  near  this  glandular 
body,  we  fee  a femilunar  fold  formed  by  the  conjunctiva,  the 
concave  fide  of  which  is  turned  to  the  uvea,  and  the  convex 
fide  to  the  nofe. 

This  fold,  which  has  the  name  of  membrana  femilitnaris , 
appears  molt  when  the  eye  is  turned  toward  the  noie  ; it  is 
fhaped  like  a crefcent,  the  two  points  of  which  anfwer  to  the 
punfta  lacrymalia,  and  condudt  the  tears  into  the  punfta. 

§ 8.  The  Mufcjes  of  the  Palpebrae. 

The  mufcles  of  the  palpebrae  are  commonly  reckoned  to 
be  two ; one  peculiar  to  the  upper  eye-lid,  named  levator 
palpebrae  fuperioris  ; the  other  common  to  both,  called  muf- 
cuius  orbicularis  palpebrarum , which  has  been  fubcjivided  by 
different  authors  in  different  manners.  See  Defcription  of 
Mufcles,  Vol.  I. 

The  {kin  of  the  fuperior  paipebra  is  folded  arch-wife,  a!- 
moft  in  a parallel  direction  to  that  of  the  lemioval  fibres  ; 
the  plicae  interiefting  the  levator,  whereas  the  other  folds 
only  interfecl  the  orbicularis.  The  radiated  and  oblique 
plicae  feldom  appear  in  young  perfons,  except  when  the  firft 
and  fecond  portions  of  the  orbicularis  are  in  action  ; but  in 
aged  perfons  its  marks  are  viable  at  all  times. 

In  man,  the  fuperior  paipebra  has  much  more  motion  than 
the  inferior.  The  fmall  Ample  motions,  called  iwi/:kli/itrs 
which  frequently  happen,  though  not  equally  often  in  all 
labjeCts,  are  performed  by  the  alternate  contraction  of  the 
levator  palpebrae  and  orbicularis. 

Thefe  flight  motions,  efpecially  thofe  of  the  upper  paipe- 
bra, are  not  very  eafy  to  be  explained  according  to  the  true 
f ruCture  of  the  part.  The  motions  which  wrinkle  the 
\ ol.  II.  N paipebrae, 
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palpebrae,  and  which  are  commonly  performed  to  keep  one 
eye  very  clofe  fhut,  while  we  look  ftedfaftly  with  the  other, 
are  explicable  bv  the  fimple  contraction  of  all  the  portions  of 
the  orbicularis.  Thefe  motions  likewife  deprefs  the  fuper- 
cilia,  which  confequently  may  be  moved  in  three  different 
manners,  upwards  by  the  mufculi  frontales,  downward  by 
the  orbiculares,  and  forward  by  the  fiiperciliares. 

§ 9.  The  Vejfeis  of  the  Eye , and  its  appendages. 

1 • 

The  external  carotid  artery,  by  means  of  the  arteria  max« 
j Haris  externa,  and  the  temporal  and  frontal  arteries,  give 
feveral  ramifications  to  the  integuments  which  furround  the 
eye,  and  to  all  the  portions  of  the  mufculus  orbicularis ; and 
thefe  ramifications  communicate  with  thofe  which  are  diftri- 
buted  to  the  membrnna  conjun&iva  palpebrarum,  and  to  the 
caruncula.  Some  i’mall  branches  alio  come  in  through  the 
fpheno-maxillary  luture,  to  be  diftributed  chiefly  on  the  pe- 
riofteum  of  the  orbit,  and  to  the  fat  of  the  eye.  The  inter- 
nal carotid  artery  having  entered  the  cranium,  fends  offacon- 
liderable  branch  called  the  ecu lan,  which  accompanies  the  op- 
tic nerve,  to  be  diftributed  to  the  mufcles  and  globe  of  the 
eye,  to  the  levator  paipebrae,  to  the  fat,  glandula  lacrymalis, 
membrar.a  conjunctiva,  caruncula  lacrymalis,  &c.  It  likewife 
communicates  with  the  external  carotid,  and  (ends  one  or 
two  very  fmall  branches  to  the  nofe.  The  branches  which 
fupply  the  globe  of  the  eye  have  the  name  of  ciliares  ; they 
perforate  the  back  part  of  the  tunica  fclerotica  in  five  or  fix 
places,  after  which  they  run  a little  way  through  its  fub- 
ftance,  where  each  branch  forms  a plexus,  which  lends  nu- 
merous branches  10  the  choroides. 

Dr  Wrifberg  obferves,  they  next  perforate  the  external 
lamina  of  the  choroides,  and  form,  between  that  and  the 
internal  lamina,  the  vafcijlar  ftellae  mentioned  in  the  deferip- 

tion 
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tion  of  this  internal  lamina.  Some  fmall  vafcular  filaments 
from  thefe 'ramifications  are  likewife  oblerved  to  adhere  very 
clofely  to  the  tunica  vitrea;  and  they  fend,  in  a direct  courle 
to  the  circumference  of  the  iris,  fome  lny.ll  arteries,  which 
there  form  a vafcular  circle  that  gives  capillaries  to  the  mem- 
brana  cryflallina.  Thefe  velfels  may  be  eafily  injedled  in 
new-born  children.  The  polterior  part  of  the  caplule  of  the 
lens  is  fupplied  from  another  fource  . Albinus,  and  after  him 
many  others,  have  injected,  in  a foetus,  a branch  from  the 
arteria  centralis  retinae,  which  palfes  through  the  middle  of 
t-he  vitreous  humour,  and  is  difperled  in  a radiated  manner 
on  the  back  part  of  the  capfula  cryfiallina.  Zinn  is  of  opi- 
nion that  thefe  velfels  pafs  alfo  into  the  body  of  the  lens  ; but 
of  this  fuffici'ent  proofs  are  wanting. 

The  veins  of  all  thefe  parts  anlwer  nearly  to  the  arteries ; 
ihofe  of  the  globe  of  the  eye  are  called  vafa  vcrticefa . The 
internal  veins  unload  themfelves,  partly  into  the  internal  ju- 
gular vein,  by  the  finus  cavernofi  •,  and  partly  into  the  exter- 
nal jugular  vein,  by  the  vena  angularis,  or  maxillaris  externa* 
the  maxillaris  interna,  temporalis,  &c. 

Befides  the  capillary  velfels,'  eafily  difiinguilhable  by  the 
red  colour  of  the  blood,  there  are  great  numbers  of  thole 
which  admit  nothing  but  the  ferous  and  lymphatic  parts  of 
tire  blood,  and  confequently  do  not  appear  in  the  natural 
{late.  They  become  viiible  in  fome  places  by  inflammations 
and  injections, * as  on  the  membrana  conjunctiva  of  the  eye; 
but  thele  contrivances  do  not  difeover  them  every  where  in 
aged  perfons.  In  a foetus,  and  in  new  born  children,  fays 
W inflow,  a fine  injection  has  fucceeded  fo  well  as  to  dilcover 
the  velfels  of  the  membrana  cryflallina  and  vitrea  ; and  in  a 
foetus  of  about  fix  months,  the  injedled  liquor  feemed  to  me 
to  have  penetrated  a part  of  the  cryllalline  a*nd  vitreous  hu- 
mour. 
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§ 10.  The  Nerves  cf  the  Eye  and  of  its  Appendages. 


Besides  the  optic  nerve  already  defcribed,  the  globe  of 
the  eye  receives  fe.veral  fmall  ones,  which  run  on  each  fide 
along  and  about  the  optic  nerve,  from  its  entry  into  the  or- 
bit to  its  infertion  in  the  globe.  Thele  filaments  come  chief- 
ly from  a fmall  lenticular  ganglion,  formed  by  very  fhort  ra- 
mi of  the  orbitary  or  ophthalmic  branch  of  the  fifth  pair, 
and  by  a branch  of  the  third  pair,  or  motores  oculi. 

The  nerves  of  the  lenticular  ganglion  having  reached  the 
globe  of  the  eye,  are  divided  into  five  or  fix  fafciculi ; which 
having  furrounded  the  optic  nerve,  and  penetrated  and  per- 
forated the  Iclerotica,  run  at  diftances  more  or  lefs  equal  be- 
tween the  fclerotica  and  choroides  towards  the  iris.  There 
each  of  them  is  divided  into  feveral  fhort  filaments,  which 
terminate  in  the  fubftance  of  the  iris.  Thefe  lmall  nerves, 
which  run  from  behind  forward,  between  the  fclerotica  and  the 
choroides,  have  formerly  been  taken  for  particular  ligaments- 
by  nr  atom  ills  of  co-nfiderable  eminence,  but  are  now  known 
under  the  name  of  ciliary  nerves. 

'The  nerves  which  go  to  the  other  parts  belonging  to  the 
eye,  come  from  the  third,  fourth,  fixth,  and  firft  two  branches 
of-  the  fifth  pair  of  nerves,  and  likewife  from  the  portio  dura 
of-  the  feventh  pair.  The  third,  fourth,  and  fixth  pairs  give 
trerves  to  the  mtilcles  of  the  globe  of  the  eye.  1 he  two 
bTii.  ches  of  tne  fifth  pair,  2nd  the  portio  dura  of  the  leventh,. 
Tvc  nerves  not  only  to  the  other  parts  which  furround  the 
globe,  but  alio  to  the  mufeuli  frontales  and  internal  parts  of 
the  nol’e. 

The  trunk  of  the  third  pair,  or  motores  oculi,  having  enter- 
ed the  orbit  through  the  luperior  orbitary  fiflure,  or  foramen 
lacerum  of  the  iphenoid  bone,  produces  four  branches.  The 
firft  runs  upwards,  and  divides  into  two  ; one  for  the  rnufeu- 
!us  levator  oculi,  and  the  other  for  the  levator  palpebra'e  lu- 
perioris.  The  trunk  continuing  its  courfe,  gives  off  the  fe- 
tor; ■ cond 
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cond  fhort  branch  to  the  depreffor  oculi.  The  third  branch 
is  long,  and  goes  to  the  obliquus  inferior,  contributing  like- 
wife  to  the  formation  of  the  lenticular  ganglion  already  men- 
tioned. The  fourth  branch  is  large,  and  fupplies  the  adduc- 
tor oculi. 

The  firft  branch  of  the  fifth  pair,  commonly  termed  ner- 
vus ophthalmicus , divides  into  three  rami,  as  it  enters  the  orbit, 
and  fometimes  only  in  two,  one  of  which  is  afterwards  fub- 
divided.  Of  thefe  three  branches  one  is  fuperior,  and  term- 
ed nervus  Juperciliaris  ; one  internal,  termed  nafalis ,•  and  one 
external,  to  which  the  name  of  temporalis  or  lacrymalis  is  ap- 
plied. 

The  fuperior  or  fuperciliary  ramus  runs  along  the  whole 
periofteum  of  the  orbit ; and  having  paffed  through  the 
fuperciliary  notch  or  foramen  of  the  os  frontis,  is  diflri- 
buted  to  the  mufculus  frontalis,  fupercilinris,  and  fuperiof 
portion  of  the  orbicularis  p lpebrarum  ; and  it  communicates 
with  a fmali-  branch  of  the  portio  dura  of  the  feventh  pair. 

The  internal  or  nalal  branch  paffes  under  the  ramification 

of  the  nerve  of  the  third  pair  j and  running  toward  the 

* 

nofe,  is  diftributed  partly  on  it,  and  partly  on  the  neighbour- 
ing parts  of  the  orbicularis,  the  caruncula,  &c.  This  branch 
fends  off  a filament,  wh'ch,  palling  through  the  internal  an- 
terior orbitary  hole,  enters  the  cranium,  and  prefently  re- 
turns through  one  of  the  ethmoidal  holes  to  the  internal 
parts  of  the  nofe.  Sometimes  this  nafal  ramus  communi- 
cates with  the  ramus, fuperciliar is  by  a particular  arch,  before 
it  enters  the  orbitary  hole. 

The  external  or  temporal  ramus,  which  is  fometimes  a 
fubdivifxon  of  the  fuperciliaris,  is  diliributed  to  the  glandula 
lacrymalis,  and  fends  off  a filament  which  pierces  the  orbi- 
tary apophylis  of  the  os  malae. 

The  fecond  branch  of  the  fifth  pair,  called  nervus  maxilla - 
ris  fuperior , fends  oil  a ramus  through  the  bony  canal  of, the 
lower  part  of  the  orbit,  which,  going  out  at  the  anterior  in- 
ferior 
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ferior  orbitary'  hole,  is  diftributed  to  the  neighbouring  por- 
tion of  the  mufculus  orbiculams,  and  communicates  with  a ra- 
mus of  the  portio  dura.  The  reft  of  the  fuperior  maxillary 
nerve  fhall  be  defcribed  afterwards. 

The  portio  dura  of  the  feventh  pair,  or  auditory  nerve, 
gives  branches  to  the  fuperior,  inferior,  and  external  lateral 
parts  of  the  orbicularis  palpebrarum ; one  of  which  commu- 
nicates with  the  nervus  fuperciliaris,  and  another  with  the 
fhb-crbitarius,  to  be  afterwards  defcribed. 

§11.  Sight. 

The  eye  is  the  organ  of  vifion.  The  greater  part  of  it  is 
compofed  of  pellucid  humours  capable  of  refracting  the  rays 
of  light.  The  complexity  of  this  organ  is  neceffary  for  the 
defence  of  its  tender  parts  ; and  the  diverfity  of  the  feveral 
humours,  together  with  the  various  offices  which  this  curious 
machine  performs,  neceffarily  required  a very  compound  in- 
ftrument. 

Outwardly,  a defence  is  afforded  to  this  organ  by  the  eye- 
brow or  fupercilium ; and  the  thick  hairs  placed  there,  which 
are  capable  of  tfeing  pulled  down  by  the  aiftion  of  the  frontal; 
corrugator,  and  orbicular  mufcles  afford  a fhade  to  the  eye  in 
too  ftrong  a light.  A depreffion  of  the  eye-brow  ferves  alfo 
to  exprefs  concern  of  the  mind,  as  an  elevation  of  it  denotes 
the  mind  to  be  in  a lerene  quiet  ftate.  This  guard  alfo' 
conduces  to  throw  off  the  fweat  and  retained  duft,  or  the  in- 
fers which  might  fall  into  the  eye. 

The  palpebrae  are  the  peculiar  guards  of  the  eye  ; and 
that  they  might  ffiut  the  more  exactly  for  the  defence  of 
this  fenfible  and  delicate  organ,  their  margins  are  furniffied 
with  cartilaginous  arches,  which,  accurately  correfponding 
with  each  other,  form  a tight  and  unwrinkled  future.  The 
cartilage  of  each  alfo  hinders  it  from  being  drawn  into  wrin- 
kles, while  it  is  either  elevated  or  depreffed.  The  elevation 


AND  ITS  APPENDAGES. 


Chap,  I- 


mx 


of  the  upper  eye-lid  is  performed  by  a mufcle  arifing  from 
the  involucrum  of  the  optic  nerve  gradually  fpreading,  and. 
extending  by  its  expanfion  to  the  tarfus.  This  elevator  is, 
confiderably  affifted  in  its  action  by  the  frontalis,  and  by  va- 
rious connections  with  the  orbicularis  when  this  laft  is  drawn 
up  or  dilated  by  the  former.  The  upper  eye  lid  is  deprefTed 
by  the  orbicularis  mufcle,  which  all'o  ferves  to  elevate  the  lower 
eye-lid,  and  covers  the  eye  in  fuch  a manner  that  no  dull  or 
light  can  enter  it  in  flcep.  The  lower  eye-lid  is  deprefTed  by  a, 
double  portion  of  the  fibres,  inferted  into  the  upper-lip. 

Finally,  that  the  protuberant  margins  of  the  eye-lids  might 
not  injurioufly  beat  againft  each  other,  the  cilia  are  placed  To 
as  to  make  a blind  or  fhade,  which,  by  excluding  the  extra- 
neous rays,  might  afford  a more  diftinct  reprefentation  of.  any 
object. 

That  the  eye-lids  rubbing  againft  each  other  might  not 
grow  together,  they  are  fupplied  with  a row  of  febaceous 
glandules , that  difcharge  a foft  liniment,  which  mixes  and 
wafiies  off  with  the  tears. 

The  perpetual  attrition  of  the  eye- lids  afcending  and  de- 
fending againft  the  globe  of  the  eye,  is  prevented  by  the 
tears ; which  preferve  alfo  the  tenaernefs  of  the  membranes 
and  of  the  cornea,  and  ferve  to  wafh  out  any  infers  or  other 
fharp  corpufcles.  Thefe  form  a faline  pellucid  liquor  that 
may  be  evaporated,  and  never  ceafes  to  be  poured  over  the 
anterior  furface  of  the  eye  ; but  never  runs  over  the  cheeks, 
unlefs  collected,  by  a foreign  caufe,  in  larger  than  ufual  quan- 
tity. This  liquor  is  exhaled  partly  from  the  arteries  of  the 
conjunctiva,  and  partly  proceeds  from  the  lacrymal  gland. 

The  reparation  of  the  tears  is  increafed  by  the  more  fre- 
quent contraction  of  the  orbicular  mufcle,  either  from  irrita- 
tion, or  Tome  forrowful  pafilon  ; by  which  means  the  tears 
are  urged  over,  and  wafh  the  whole  furface  of  the  eye  and. 
conjundiva. 


After 


THE  EYE, 


Part  VI, 


1*4 


After  the  tears  have  performed  their  office,  part  of  them 
fly  off  into  the  air ; and  the  reft,  that  they  might  not  of- 
fend by  their  quantity,  are  propelled  by  the  orbicular  mufcle, 
towards  it’s  origin  near  the  nof , to  the  ioweft  part  of  the  palpe- 
bral margins,  which,  wanting  the  tarfus'in  this  place,  do  not, 
on  that  account,  exaCtly  meet  together.  Here  the  caruncula 
Jacrymaiis  interpofes,  and  prevents  the  meeting  of  the  eye- 
lids, at  the  lame  time  furnifhing  a liniment  to  thole  parts 
which  have  no  Meibomian  duels.  Before  this  part  is  ex- 
tended a fmall  port.on..  hke  a little  eye-lid  ; which,  defend- 
ing perpendicularly,  joins  th  tme  eye-lids,  and  is  larger  in 
beafts  than  in  men  : But,  at  the  b ginning  of  this  fpnee,  be- 
tween the  eye-lid?,  appears  the  punElum  lanymale , which 
drinks  up  the  tears  from  the  linus  in  which  they  are  col- 
lected, partly  by  tubular  attraction,  and  partly  by  impulfe 
from  the  orbicular  mulcle.  If  thefe  points  or  openings  are 
obftruCted,  the  tears  run  over  and  excoriate  the  cheek. 

From  both  points  proceeds  a fmall  duct ; thefe  join  toge- 
ther, and  are  inferted  by  two  mouths  near  the  uppermoll 
parts  of  the  Cacrymal  fac , which  defends  a little  backward  in- 
to the  nares,  opening  there  by  an  oblique  oblong  aperture  at 
the  bottom  of  the  meatus,  covered  by  the  lower  os  fpongio- 
fum.  Through  this  paflage  the  luperfluous  tears  defend  in- 
to the  nofe,  which  they  in  part  moiften.  A mufcle  is  by 
fome  writers  afc ribed  to  this  fac  ; but  it  is  not  yet  fufficient- 
ly  confirmed.  Some  late  authors  have  compared  the  lacry- 
mal  fac  to  the  bladder  of  urine,  which  retains  its  contents  for 
a conliderable  time,  till  it  is  thrown  out,  the  fphincter  being 
relaxed.  A limilar  fphirCter  has  been  aferibed  to  the  nafal 
dud,  which  is  fometimes  Ihut  and  again  relaxed,  that  the 
tears  collected  in  the  fac  may  run  out  through  the  noftrils. 

The  globe  of  the  eye,  comprefled  before,  but  longer  than 
it  is  broad,  is  fated  in  the  cavity  of  a bony  orbit,  larger  than 
the  eve  itfelf  j the  excefs  is  on  all  fldes  occupied  by  a very 
; - * foft 
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.foft  fatj  furrounding  the  globe  of  the  eye,  and  allowing  it  a 
free  motion  within  the  orbit. 

Among  the  coats  of  the  eye,  the  iris  is  the  only  one  pof. 
feffing  motion.  Though  it  has  little  fenfation,  and  is  not  en- 
dowed with  any  mechanical  irritability.*,  yet,  in  a living  map, 
quadruped,  or  bird,  it  is  contra&ed  on  every  greater  degree 
of  light,  and  is  dilated  on  every  finaller  one ; hence  it  is  ren- 
dered broader  for  viewing;  diftant  objefts,  and  narrower  for 
.viewing  fuch  as  are  near.  The  caufe  of  this  dilatation  feems 
to  be  a remiflion  of  the  powers  refilling  the  aqueous  humour 
an  argument  of  which,  is  the  dilatation  of  the  pupil,  occafion- 
ed  by  debilify,  or  fucceeding  fyncope  and  death.  The  con- 
tradlion  is  more  obfcure,  and  perhaps  only  depends  on  the 
Wronger  afflux  of  humours  into  the  colourlefs  converging 
veflels  of  the  iris ; fo  that  this  motion  has  fomething  in  com- 
mon with  a beginning  inflammation.  In  an  animal  twenty 
or  thirty  hours  dead,  Dr  Haller  has  feen  the  radii  of  the  iris 
extend  by  heat,  and  lhut  the  pupil. 

We  are  as  yet  unacquainted  with  the  origin  of  the  black 
pigment  $ nor  can  any  glandules  be  found,  which  feme  au- 
thors have  afligned  for  rs  feparation.  Among  its  other  ides, 
pne  feems  to  be,  to  keep  die  cryftalline  lens  firm.  In  in- 
fants, this  fame  mucus  has  the  image  of  a radiated  flower  be- 
hind the  ciliary  procefs. 

The  reiinay  which  is  a continuation  of  the  medulla  from 
the  optic  nerve,  immediately  embraces  the  vitreous  humour. 
Dr.  Haller  fays,  that  it  extends  to  the  furface  of  the  cryftal- 
line  leps  *,  while  Dr  Monro  obferves,  that  it  ends  fome  way 
behind  the  ciliary  circle. 

Before  we  can  attain  any  fatisfaTory  knowledge  of  the  na- 
ture of  viflon,  it  will  be  necelfary  to  point  out  fome  of  the 
properties  of  light.  Light  is  an  extremely  fubtile  fluid,  pe- 
netrating with  facility  bodies  of  the  clofeft  texture,  and  great- 
eft  denfity  in  a rectilineal  direaion,  with  the  amazing  veloci- 
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ty  of  ten  millions  of  miles  in  a minute.  Every  luminous  bo-» 
dy  has  the  peculiar  property  of  fending  forth  rays  of  light  in 
every  poffible  direction,  which  falling  on  the  lurfaces  of  fur- 
rounding objects,  are  reflected  thence  to  our  eyes.  Hence 
the  colour  and  form  of  the  objedt  become  known.  Each 
ray,  fo  extremely  finall  as  to  have  fcarce  any  conceivable 
thicknefs,  is  feparable  into  feven  permanent  and  immutable 
rays  of  a leffer  kind,  namely,  red,  orange,  yellow,  green,  blue, 
indigo,  and  violet.  Thefe  rays  are  of  different  degrees  of  re- 
frangibility,  in  the  order  in  which  t-hey  are  enumerated,  the 
red  rays  being  molt  refrangible ; and,  when  they  are  variouf- 
ly  compounded,  they  conflitute  the  different  apparent  colours 
of  bodies. 

The  colours  which  feem  peculiar  to  certain  bodies  may  be 
thus  explained  : The  furfaces  of  bodies,  on  which  a whole  ray 
of  light  falls,  have,  by  fome  peculiar  form  or  conftrudtion,  the 
power  of  refledting  fome  of  the  primitive  rays,  and  abforbing 
the  others.  If,  for  example,  the  furface  is  fo  denfe  as  to  re- 
fledt  all  the  primitive  rays,  the  body  appears  white  ; if  the 
furface  reflects  only  the  red  rays,  the  body  appears  red,  and 
fo  of  others  with  their  combinations,  Thofe  bodies  are  o- 
pake  which  retain  the  rays  within  their  fubftance,  without 
permitting  any  to  pafs  through  them  ; but  thofe  which  fuffer 
the- rays  of  light  to  pals  through  them,  are  called  tranfparent 
or  pellucid. 

Rays  of  light  falling  perpendicularly  on  the  furface  of  a 
tranfparent  body,  pafs  through  the  body  without  changing 
their  direction  ; but  rays  failing  obliquely  on  the  furface  pals 
through  the  body  with  a change  of  their  diredtion  nearer  to 
the  perpendicular  ; and  this  change  of  diredtion  is  called  re- 
fraction,  All  tranfparent  fubftances  are,  in  optics,  called 
refracting  mediums.  In  general,  the  denfer  the  medium,  the 
more  the  rays  are  bent  towards  the  perpendicular ; excepting 
only  inflammable  liquors,  which,  by  a peculiar  property, 
draft  the  rays  more  to  a perpendicular  than  in  proportion  to, 
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the  denfity  of  the  liquoh  The  angle  which  the  oblique  ray 
tnakes  with  the  perpendicular  is  called  the  angle  of  incidence ; 
and,  after  having  been  bent  by  entering  the  medium,  the 
angle  it  then  makes  with  the  perpendicular  is  called  the  angle 
of  refraclion.  We  have  hitherto  confidered  the  rays  as  palT 
ing  out  of  void  fpace,  or  vacuum,  into  a refraCfing  medium  j 
but  moil  of  the  rays  we  have  otcafion  to  confider  pafs  out  of 
one  refracting  medium  into  another.  If  the  ray  pafs  from  a 
a lefs  into  a more  denfe  medium,  it  is  refraCted,  as  if  it  had 
palPed  out  of  vacuum  5 but,  if  it  pafs  out  of  a denfer  into  a 
rarer  medium,  it  is  bent  from  the  perpendicular.  The  pro- 
portions of  the  angles  of  incidence  to  thofe  of  refraCtion 
are  oblerved  to  be  conftant  enough  ; the  fine  of  the  angle 
of  refraftion  from  air  into  Water  is  to  the  fine  of  the  angle  of 
incidence  as  3 to  4 ; and,  in  pafling  from  air  into  glafs,  the 
fine  of  the  the  angle  of  incidence  is  to  the  fine  of  that  of  re- 
fraction as  1 7 to  1 x j and  from  water  into  glafs,  as  5 1 to  44,. 

Ra^s  that  are  parallel  to  one  another,  falling,  on  a fpheri- 
cal  tranfparent  body,  if  the  angle  of  incidence  be  greater 
than  48 1 degrees,  are  reflected,  and  do  not  enter  the  fphere  j 
but,  if  that  angle  be  lefs  than  48I,  they,  enter  the  fphere, 
and  are  refraCtcd  fo  as  all  to  meet  in  one  point,  called  th#- 
focus. 

The  rays  of  light,  therefore,  whether  direCt  or  infle&ed,  fall  , 
upon  the  tunica  cornea  of  the  eye,  fo  as  to  form  a very  lharp 
cone  between  the  lucid  point  and  the  membrane  upon  which, 
they  are  fpread  ; the  bails  of  which  cone  will  be  the  furface 
ci  the  cornea,  and  the  apex  the  radiant  point ; yet  fo  that 
all  rays  may,  without  any  fenfible  error,  be  reckoned  paral- 
lel with  each  other.  Among  thefe,  there  are  fome  rays  re- 
fleaed  back  from  the  cornea,  without  ever  penetrating  the 
furface  ; namely,,  all  fuch  as  fall  upon  that  membrane  in  a 
greater  angle  than  that  of  forty  degrees.  Others,  which  en- 
ter the  cornea  at  very  large  angles,  but  lefs  than  the  former, 
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and  fall  in  betwixt  the  iris  and  th  ( des  of  the  cryftalline 
lens,  are  fuffocated  or  loft  in  the  black  paint  that  lines-  the 
iris  and  the  ciliary  proceffes  ; but  thofe  rays  only  fall  upon 
the  furface  of  the  lens  which  enter  the  cornea  at  fmall  angles, 
not  much  diffant  from  the  perpendicular,  or,  at  mod,  not 
exceeding  twenty-eight  degrees.  By  this  meansr  all  thofe. 
rays  are  excluded  which  the  refracting  power  of  the  humours 
of  the  eye  could  not  be  able  to  concentrate  or  bring  together 
upon  the  retina  ; without  which  they  would  paint  the  obiedt 
too  large  and  confufedly. 

The  rays  falling  on  the  cornea  are  therefore  refracted,  and 
pafs  through  the  aqueous  humour  in  a more  parallel,  or  per- 
l-hips converging  direction,  by  which  contrivance  a greater 
number  of  rays  fall  on  the  cryftalline  than  if  they  had  not 
previoully  parted  through  the  cornea  and  the  aqueous  hu- 
mour. 

In  the  cryftalline  lens,  and  more  efpecially  in  its  pofte- 
rior  very  convex  fide,  the  rays  will  converge  greatly,  and 
pafs  thence  into  the  vitreous  body. 

This  vitreous  body  continues  to  bend  the  rays  a little  more 
gently  towards  the  perpendicular,  till  at  length  the  rays  co- 
ming from  the  point'  of  diftindt  vifion  are  concentrated  into 
a'  very  fmall  part  of  the  retina,  where  they  paint  an  image 
of  that  objedfc  from  whence  they  come,  but  in  a pofition 
inverted,  from  the  necerturv  decuftation  or  crofting  of  the 
rays.  The  manner  in  which  the  images  of  objedts  are  thus 
painted,  may  be  leen  experimentally  in  an  artificial  eye,  or 
in  a natural  eye  when  the  back  part  of  the  fclerotica  is  cut 
off,  and  a piece  of  paper  placed  to  receive  the  objedt.  The 
image  is  painted  on  the  retina  at  the  end  of  the  vifual  axis, 
which  is  fituated  on  the  exterior  fide  of  the  place  wnere  the 
optic  nerve  enters  the  lclerotica  j it  is  not,  however,  a mere 
point,  but  has  fome  degree  of  breadth  iince  we  fee  many 
objects  at  once,  whofe  images  mull  be  in  diftindf  points  of 
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the  painted  field.  And  there  an  objeCt  is  feen  mod  di« 
ftinCtly,  becaufe  the  rays  arrive  thither  nearly  perpendicular. 
But  frequently  this  point  of  vifion  does  not  fall  on  the  fame, 
place  on  both  of  the  eyes.  When  the  lens  has  been  couched 
or  dilplaced,  the  vitreous  body,  although  it  has  a weaker 
refracting  power,  ulually  luffices  to  bring  the  vifual  rays  to- 
gether to  a focus 

Is  it  altogether  falfe  that  the  objeCt  is  painted  on  the  reti- 
na ? Or  is  this  picture  made  on  the  choroides  ? Is  this  laft 
opinion  confirmed  by  an  experiment  which  proves  that  the 
place  where  the  optic  nerve  enters  is  blind,  and  which  is 
thus  explained,  that  there  is  in  that  placed  no  choroides  bat 
the  bare  retina,  and  that  thence  there  is  no  vifion  ? liut  this 
is  repugnant  to  a Very  well  known  oblervation,  namely,  that 
the  retina  is  a molt  fenfible  nervous  medulla  } and  that  the 
choroides  confifis  only  of  a few  fmall  nerves,  and  almoft  en- 
tirely of  veffels  moft  certainly  blind.  It  is  likewife  contra- 
dicted by  the  very  great  apparent  differences  oblervable  in 
the  choroides  of  different  animals,  ai.d  by  the  perfeCt  fame- 
nefs  of  the  retina  in  all,  and  alfo  by  the  black  Ipots  on  the 
retina,  which  always  produce  partial  bhndnels.  'I  his  expe- 
riment thews  alfo  the  reafon  why  the  optic  nerve  is  not  in- 
ferted  into  the  axis  of  the  eye,  but  into  its  fide.  Thus,  ex- 
cept only  in  one  fingle  cale,  namely,  when  the  objeCt  is  in 
the  concourfe  of  the  lines  drawn  through  the  centre  of  the 
optic  nerves,  the  one  eye  fees,  and  affills  the  other,  which, 
has  the  center  of  its  optic  nerve  turned  to  the  objeCt. 

Since  the  neceffary  offices  of  human  life  require  a diftinCl: 
objeCt  to  be  painted  upon  the  retina,  not  only  by  the  rays 
which  come  from  one  certain  diftance,  but  likewife  by  rays 
which  come  from  very  different  parts  more  or  lefs  diftant ; it 
has  therefore  been  thought  that  a neceffary  change,  produced 
by  its  own  caufes,  is  made  on  the  eye.  Other  eminent  ana- 
ttunifts  have  fuppofed  the  lens  moveable  by  the  powers  before 

mentioned. 


Part  Vl 


ltd  THE  EYE, 

mentioned.  This  art  of  feeing  diftinttly  at  different  diftan- 
ces  is  faid  to  be  learned  by  experience,  it  being  unknown  to 
thofe  who  have  been  lately  couched  It  is  alfo  faid,  that,  in 
aa  artificial  eye,  the  ufe  and  neceffity  of  this  motion  may  be 
plainly  perceived.  Too  great  a divergency  of  the  rays,  as  in 
thofe  which  come  from  objetts  very  clofe  to  the  eye,  is  cor- 
l-edted  by  a removal  of  the  lens  farther  from  the  retina,  fo  as 
to  bring  the  focus  upon  the  retina  itfelf,  which  would  other- 
wife  have  fallen  behind  the  eye  ; for,  the  refracting  power  of 
the  eye  being  the  fame,  if  the  focus  of  rays  coming  from  the 
dillance  of  three  feet  fall  perfectly  upon  the  retina,  thofe  rays 
which  come  from  the  diltance  of  three  inches  will  not  be 
collected  into  a focus  at  the  retina,  but  beyond  it  j and  rays 
{till  more  diverging  will  meet  together  yet  farther  behind  the 
eye,  if  they  are  not  collected  together  by  a greater  refra&ing 
power. 

But  thofe  rays  which  come  from  very  remote  objects,  and 
which  may  therefore  be  counted  parallel,  will  meet  together 
before  the  retina,  in  the  vitreous  humour,  and  leparate  again 
at  their  point  of  concourle,  as  if  it  was  a lucid  point : To  re- 
medy which,  therefore,  it  is  fuppofed  that  thofe  powers 
above  mentioned  remove  the  cryftalline  lens  back  from  the 
cornea  nearer  to  the  retina,  that  the  rays  may  form  the  focus 
On  the  retina  : For  an  eye  that  will  colledt  the  rays  coming 
from  feven  inches,  fo  as  to  unite  them  on  the  retina,  will 
collect  thofe  together  before  the  retina  which  come  from  a 
diftance  of  three  feet.  It  was  therefore  perfectly  neceffary 
for  the  eye  to  be  made  thus  changeable,  that  we  might  be 
able  to  fee  diftincfly  at  various  diftances.  The  point  of  dif- 
tindl  vifion  is  in  that  part  of  the  retina  where  the  given  ob- 
je£t  is  painted  in  the  leaf!:  compafs  poffible.  The  powers 
caufing  the  vifual  rays  to  unite  on  the  retina,  are  often  very 
different  in  the  two  eyes  of  the  fame  perfon,  the  one  being 
iong-fighted  and  the  other  fhort-fighted. 
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Thefe,  and  other  commonly  received  opinions,  are  taught 
by  mathematicians,  who  more  readily  perceive  the  neceffi- 
ty  of  thefe  changes  But  yet  there  is  no  power  in  the 
human  eye  which  can  either  move  the  cryltailme  tumour 
out  of  its  place,  or  comprels  it  : Behdes,  we  do  not  perceive 
this  faculty  in  ourfelves ; for  we  move  a book  nearer  to  our 
eyes  when  it  is  too  far  off,  io  as  to  appear  confufed,  which 
we  would  have  no  occafion  to  do,  if  by  changing  the  internal 
figure  of  the  eye  we  could  correct  the  fault  of  the  diftance  : 
And  through  a fmall  hole,  we  perceive  an  objea  fmgle,  only 
in  the  point  of  diftincT:  vifion,  but  double  in  every  other. 
Perhaps  the  contraftion  of  the  pupil  may  enable  us  to  fee 
near  objects  more  diftimStly, 


This  contraftion,  however,  is  not  in  all  people  fufficient 
for  the  purpofe.  There  are  ieveral  people,  efpecially  fuch  as 
lead  a fedentary  life,  and  luch  as  are  employed  in  examining 
minute  objefts,  whofe  cornea  is  too  convex  and  denfe,  whofe 
cryftalline  lens  is  too  gibbous  and  folid,  and  whofe  eye  is 
lengthened  by  the  incumbent  weight  of  the  humours,  and  per- 
haps the  humours  themfelves  are  too  denfe ; and  in  the  fame 


perlbn  the  eye  may  probably  have  all  thefe  defers  joined  to- 
gether. People  labouring  under  one  or  more  of  thefe  in- 
convenient ies  have  an  iris  that  is  fenfible  in  a very  fmall  de, 
gree  of  light,  which  circum fiance  makes  them  twinkle  with 
the  eye-  lids  when  they  are  in  a flrong  light,  and  they  are 
called  myope,  or  fhort-fighted.  In  thefe,  the  point  of  diftmft 
v.r.on  ,s  very  near  to  the  eye,  commonly  from  one  to  feven 
inches  from  the  cornea;  bet  they  fee  remoter  obje«s  more 
o curely,  without  bang  able  to  diftinguifh  their  parts.  The 
reafon  of  tins  is  evident ; fmee,  from  the  foremen, ioned 
can  es,  there  ts  a greater  refrafting  power  of  the  humours, 

J nch  the  difiant,  and  confequently  parallel,  rays  are  oblig- 
ed to  meet  in  their  focus  before  the  retina,  from  whence 
fpreading  again,  they  fall  upon  the  retina  in  many  points, 
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On  the  contrary,  to  a good  eye,  objects'  vvh  ch  are  too  near 
the  cornea  appear  confufed  ; b-caule  the  r/ys  coming  from 
them  are  fpread  over  fcveral  p«rti  ot  the  retina,  and  are  not 
collected  in  a point  on  it 

The  remedy  for  this  fault  in  the  fight  is  to  correct  it  in  its 
beginning,  by  looking  at  diitant,  rather  than  near  and  minute 
objects ; by  the  ufe  of  concave  glaffes,  or  by  viewing  things 
through  a fmall  hole,  by  which  the  light  is  weakened  When 
the  dilorder  is  confirmed,  the  remedy  is  a concave  lens, 
which  takes  off  a degree  of  the  refra&ing  power  in  the  hu- 
mours, cornea,  and  cryfialline  lens,  in  proportion  as  it  i$ 
more  concave  ; by  which  means  the  focus  of  rays  irom  re- 
mote obje&s  is  removed  farther  behind  the  cornea,  fo  as  to 
fall  upon  the  retina.  This  glafs  ought  to  be  a portion  of  a 
fphere,  whole  diameter  is  equal  to  the  fquare  of  the  diltance 
of  diftin&  vifion  from  the  naked  eye,  multiplied  by  the  dis- 
tance of  diftinft  vifion  in  the  armed  eye,  and  that  produft 
divided  by  the  difference  between  them.  Age  itieif  advan- 
cing, gives  feme  relief  to  the  fhort  fighted,  for  ch.ldren  are 
moitly  near-fighted  * but,  as  the  eye  grows  older  it  becomes 
flatter,  in  proportion  as  the  folkis  grow  ftronger*  and,  con- 
tracting to  a (horter  axis,  the  refra&ing  powers  of  the  lens 
and  cornea  are  dimini  (bed. 

'1  he  other  difordtr  of  the  fight,  contrary  to  the  former, 
troubles  people  who  often  iook  at  very  diftant  obje&s,  and 
more  especially  familiar  and  incurable  in  old  people.  In  fuch, 
the  cornea  and  cryftalline  lens  are  flatter,  and  the  humours 
of  the  eye  have  a lefs  rtfra&ing  power.  Hence  near  obje&s, 
whofe  rays  fall  very  dive:  gmg  upon  the  cornea,  appear  con- 
futed ; bocatife  the  converging  or  refra&ing  powers  of  the 
eve  are  not  iuffinent  touring  the  rays  together  in  a focus- 
upon  the  retina-,  but  the  rav*  go  on  flattered  bevoni'  the  re- 
tina, and  throw  the  point  of  their  pencil  behind  the  eye, 
£rom  whence  viiion  is  confufed.  I he  point  or  diftinct  vifion 
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among  prelbyopi,  or  old  or  long-lighted  people,  Is  from  the 
diftance  of  fifteen  inches  to  three  feet. 

Such  perfons  are,  in  fome  meafure,  relieved  by  looking 
through  a black  tube  held  before  the  eye  ; by  the  ufe  of 
which  the  retina  grows  tenderer,  and  the  rays  come  to  the 
eye  in  a parallel  dirc&ion.  i'he  remedy  here  is  a convex 
lens,  which  caules  the  rays  to  converge  and  unite  together 
former  in  a focus,  that  it  may  not  fall  behind  the  eye,  but 
upon  the  retina.  The  diameter  of  the  Iphere,  of  which 
fuch  a lens  ought  to  be  a portion,  is  determined  as  before. 
There  is  no  hope  of  relief  from  age,  which  increafes  the  ma- 
lady. 

The  medium  between  the  fliort  and  long  lighted  eye  is  the 
beft,  by  which  a perfon  can  fee  diftinttly  enough  objects  that 
are  both  near  and  remote  and  ol  this  -kind  we  reckon  an 
eye  that  is  able  to  read  diftirxftly  at  the  diftance  of  one  foot. 
But  a good  eye  requires  other  neccflary  conditions,  fuch  as 
a perfett  clearnefs  of  the  humours  ; a due  mobility  of  the 
eye  itfelf,  and  its  parts ; a fenfibility  of  the  pupil,  and  a reti- 
na neither  too  prurient  nor  too  callous. 

The  mind  only  receives  a reprefentation  of  the  image  of 
the  object  by  the  eye,  imprefled  on  the  retina,  and  transfer- 
red to  the  common  fenfory  or  leat  of  the  foul.  Several  cir- 
cumftances  relative  to  vifion  are  not  determined  by  the  in- 
ftrumentality  of  the  eye,  but  are  perceived  by  the  mind  from 
mere  experience  ; and  fometimes  fhe  mind  interprets  the  re- 
prefentation  to  be  very  different  from  that  which  the  eye 
gives  to  her.  '1  he  magnitude  of  an  object,  for  lriftance,  is 
not  determined  by  the  eye,  but  by  the  optical  angle,  which  is 
formed  by  lines  fuppoled  to  be  drawn  from  the  extremities 
of  the  obje,<ft  to  the  cornea.  Hence  near  objects  feem  large, 
and  thole  at  a diftance  fmall.  On  this  circumftance  alfo  the 
power  of  microfcopes  depends,  which  magnify  in  proportion 
to  the  difference  between  the  focal  length  of  the  magnifier 
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and  the  diftance  of  diftinct  vifion.  Objedts,  by  the  means  of 
this  inftrument,  not  only  appear  larger,  but  brighter  and 
more  diftindt,  and  hence  the  mind  thinks  them  nearer. 

The  brightnefs  of  objedts  fituated  in  the  fame  light  de- 
pends partly  on  the  fize  of  this  fame  angle,  partly  on  the 
number  of  rays  which  they  reflect,  and  partly  on  the  fmall- 
nefs  of  the  pidture  on  the  retina  ; hence  near  objedts  appear 
bright,  while  thole  that  are  more  remote  leem  obfeure  ; and 
hence  alfo,  when  remote  objedts  are  more  enlightened,  the 
mind  fuppofes  them  either  greater  or  nearer  than  they  really 
are. 

The  apparent  place  of  an  objedt,  feen  with  one  eye,  is  in 
the  line  which  divides  the  optical  angle.  But,  if  we  look  at 
an  objedt  with  both  eyes,  its  apparent  place  will  be  in  the 
point  where  lines,  drawn  through  the  axes  of  both  eyes  to 
the  objedt,  meet. 

Dijlance  we  cannot  perceive  ; and  if  a blind  man,  who  ne- 
ver faw,  fhould  by  any  means  be  reftored  to  light,  he  would 
imagine  every  thing  he  faw  to  touch  his  eyes.  Even  we, 
who  are  accuftomed  to  judge  by  fight,  make  many,  fallacious 
coojedtures  concerning  the  diflance  of  objedts.  We  judge  of 
the  diftance  of  an  objedt  from  the  diminution  of  its  known 
bulk  •,  from  its  diminiflied  brightnefs  ; from  the  faintnefs  of 
its  image,  by  which  we  are  lefs  capable  of  diftinguilhing  its 
parts  ; and,  laftly,  from  the  number  of  bodies,  whole  dif- 
tance is  known,  that  are  mterpofed  between  us  and  the  ob- 


jedt. 

A body  does  not  feem  convex,  until  we  have  learnt  by  ex- 
perience, that  a body,  which  is  convex  to  the  feeling,  caules 
light  and  fhadow  to  be  difpofed  in  a certain  manner.  Hence 
it  is,,  that  microfcopes  frequently  pervert  the  judgment,  by 
tranfpoung  or  changing  the  ihadows.  The  flame  alfo  hap- 
pens in  that  phenpmenon  which  is  not  yet  fufllcicntly  under- 
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flood,  by  which  the  concave  parts  of  a feal  are  made  to  feem 
convex,  and  the  contrary. 

The  vifible  Jituation  of  the  parts  of  an  objedt,  is  judged  by  the 
mind  to  be  the  fame  with  that  which  thele  parts  naturally  have 
in  the  objedt,  and  not  the  inverted  pofition  in  which  they  are 
painted  upon  the  retina.  The  faculty  of  correcting  this  in- 
verfion  feems  to  be  innate  ; for  new-born  animals  always  fee 
objeCts  upright ; and  men  who  have  been  born  with  cataradts 
are  obferved,  upon  couching  the  cataradts,  to  fee  every  thing 
in  its  natural  fituation,  without  the  ul'e  of  any  feeling,  or  pre- 
vious experiences. 

The  mind  is  often  impofed  on  by  the  continuance  of  the 
fenfation  after  it  has  been  conveyed  to  the  mind,  by  which 
means  objedts,  although  inftantly  removed,  continue  to  be 
feen  for  about  a fecond.  Hence  proceeds  the  idea  of  a fiery 
circle  from  the  circumrotation  of  a lucid  body  ; and  hence 
alfo  proceeds  the  continuance  of  the  fhining  image  of  the  fun, 
and  fometimes  of  other  bodies,  after  they  have  been  viewed 
by  the  eye. 

Do  we  diftindtly  perceive  only  one  objedt  fituated  in  the 
axis  of  diftindt  vifion  ? And  does  the  eye  perfuade  itfelf, 
that  it  fees  many  objects  at  a time,  partly  from  the  duration 
of  the  ideas,  and  partly  from  the  quicknefs  of  the  motions  of 
the  eye  ? In  diftindt  vifion,  we  may  certainly  anfwer  thefe 
queftions  in  the  affirmative,  but  not  in  more  imperfect  vifion; 
Why  do  we  fee  only  one  objedt  with  two  eyes  ? becaufe,* 
when  the  impreffions  of  two  objedts  are  fimilar,  the  fenfation 
becomes  fingle.  Even  without  the  concourfe  of  optic  nerves, 
infects  who  have  numerous  eyes  perceive  objedts  fingle.  Plence 
the  images  of  two  objedts  excite  only  one  fenfation,  when 
they  fall  upon  the  fame  point  of  the  retina  ; but  two  fenfa- 
tions  arife  from  one  objedt,  when  the  images  fall  upon  diffe- 
rent parts  or  the  retina.  Whence  proceed  diurnal  and  noc- 
turnal blindnefs  ? The  former  is  common  to  many  nations 
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living  in  the  warmeft  climates,  under  the  brighteft  fun,  and  to 
old  men.  The  other  happens  in  inflamed  eyes,  and  to  young 
men  of  a hot  temperament,  who  are  endowed  with  eyes  vaft- 
ly  fenflble.  Whence  do  animals  fee  in  the  dark  ? From  a 
large  dilatable  pupil,  and  tender  retina  ; and  a lhming  cho- 
roides,  which  refle&s  the  light  very  flrongly.  Why  are  we 
blind  when  brought  out  of  a ftrong  light  into  a weak  one  ? 
Becaufe  the  optic  nerve,  having  fuffered  the  a£bon  of  ftronger 
rays  of  light,  is  incapable  of  being  moved  by  thofe  that  are 
weaker.  Whence  have  we  a pain,  by  palling  fuddenly  from  a 
dark  place  into  the  light  ? Becaufe  the  pupil,  being  widely  dila- 
ted in  the  dark,  fuddenly  admits  too  great  a quantity  of  light 
before  it  can  contract ; whence  the  tender  retina,  which  is 
eafily  affefted  by  a fmall  light,  feels,  for  a time,  an  impreflion 
too  fliarp  and  ftrong.  Whether  do  we  fee  with  one  eye,  or  with 
both  ? Molt  frequently  with  one,  and  more  efpecially  the 
right  eye  : But,  when  both  are  employed  together,  we  fee 
more  objects,  and  more  plainly  ; and  we  alio  diftinguilh 
more  points  of  the  fame  object,  and  judge  better  of  their  dis- 
tances. 


Sect.  III.  The  Nose. 


The  parts  of  which  the  nofe  is  compofed,  may  be  divided 
in  two  different  ways,  viz.  from  their  lituation,  into  exter- 
nal and  internal  parts  ; and,  from  their  ftruclure,  into  hard 
and  foft  parts. 

The  external  parts  are  the  root  of  the  nofe,  the  arch,  the 
back  or  fpine  of  the  nole,  the  fides  of  the  nofe  or  of  the  arch, 
the  tip  of  the  nofe,  the  alae,  the  external  nares,  and  the  part 
under  the  feptum. 

The  internal  parts  are  the  internal  nares,  the  feptum  nari- 
um,  the  circumvolutions,  the  conchae  fuperiores,  or  offa  fpon- 

aiola  fuperiora,  conchae  inferiorcs,  the  pofterior  openings  of 
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the  internal  nares,  the  finus  frontales,  finus  maxillares,  finus 
fphenoidales,  the  diuftus  lacrymales,  and  du<5tus  palatini. 

The  firm  or  hard  parts  are  moftly  bony,  and  the  reft  car- 
tilaginous, viz.  the  os  frontis,  os  ethmoides,  os  fphenoides, 
ofia  maxillaria,  ofia  nafi,  ofta  unguis,  ofta  palati,  vomer,  con- 
chae  inferiores,  and  the  cartilages.  To  thefe  we  may  add 
the  periofteum  and  perichondrium,  as  parts  belonging  to  the 
bones  and  cartilages. 

The  foft  parts  are  the  integuments,  mufcles,  facculus  lacry- 
rnalis,  membrana  pituitaria,  vefiels,  nerves,  and  hairs  of  the 
nares.  The  bony  parts  have  been  all  explained  in  the  de- 
fcription  of  the  fkeleton  ; and  therefore  we  need  only  in  this 
place  notice  their  diftribution  and  difpofition,  as  far  as  relates 
to  the  formation  of  forne  of  the  principal  parts.  The  fep- 
tum  is  formed  by  the  defcending  lamina  of  the  os  ethmoides, 
and  by  the  vomer  ; and  it  is  placed  in  the  groove  framed  by 
the  criftae  of  the  ofia  maxillaria,  and  rifing  edges  of  the  ofta 
palati.  The  fore  part  of  the  nofe  is  formed  by  the  ofia  nafi  ; 
and  the  fides,  by  the  fuperior  apophyfes  of  the  ofia  maxil- 
laria. 

The  internal  nares,  or  the  two  cavities  of  the  nofe,  com- 
prehend the  whole  fpace  between  the  external  nares  and 
pofterior  openings,  immediately  above  the  arch  of  the  pa- 
late, from  whence  thefe  cavities  reach  upward  as  far  as  the 
lamina  cribrofa  of  the  os  ethmoides,  where  they  communi- 
cate forward  with  the  finus  frontales,  and  backward  with 
the  finus  fphenoidales.  Laterally,  thefe  cavities  are  bounded 
on  the  infidc  by  the  feptum  narium  ; and  on  the  outfide,  or 
that  next  the  cheek,  by  the  conchae  or  ofia  fpongiofa  be- 
tween which  they  communicate  with  the  finus  maxillaris. 

The  particular  fituation  of  thefe  cavities  deferves  our  at- 
tention. ihe  bottom  of  them  runs  dire&ly  backward,  fo 
that  a ftraight  and  large  probe  may  eafily  be  paffed  from  the 
external  nares,  under  the  great  apophyfis  of  the  occipital 
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bone.  The  openings  of  the  maxillary  finufes  are  nearly  op- 
polite  to  the  upper  edge  of  the  offa  malarum.  The  openings 
of  the  frontal  linufes  are  more  or  lefs  oppoliteto  and  between 
the  pulleys  or  rings  of  the  mufculi  trochleares ; and  by  thcfe 
marks  the  fituation  of  all  the  other  parts  may  be  determi- 
ned. 

The  inferior  portion  of  the  external  nofe  is  compofed  of 
feveral  cartilages,  which  are  commonly  five  in  number,  and 
nearly  of  a regular  figure,  fhe  reft  are  only  additional, 
fmaller,  more  irregular,  and  the  number  of  them  more  un- 
certain. Of  the  five  ordinary  cartilages,  one  is  fituated  in 
the  middle,  the  other  four  laterally.  The  middle  cartilage 
is  the  moft  confiderable,  and  fupports  the  reft,  being  con- 
nefted  immediately  to  the  bony  parts ; but  the  other  four* 
are  connected  to  the  middle  cartilage,  and  to  each  other,  by 
means  of  ligaments. 

The  principal  cartilage  of  the  nofe  confifts  of  tl^ee  parts, 
one  middle,  and  two  lateral.  The  middle  portion  is  a broad 
cartilaginous  lamina,  joined,  by  a kind  of  fymphyfis,  to  the 
anterior  edge  of  the  middle  lamina  of  the  os  ethmoides,  to 
the  anterior  edge  of  the  vomer,  and  to  the  anterior  part  of 
the  groove  formed  by  the  offa  maxillaria,  as  far  as  the  nafal 
fpines  of  thefe  bones.  This  lamina  completes  the  feptum 
narium,  and  indeed  forms  its  principal  part. 

The  lateral  portions  are  oblique  and  narrow,  fuited  to  the 
correfponding  parts  of  the  bony  arch.  Where  they  join  the 
middle  lamina,  a fuperficial  groove  is  obfervable  ; which 
makes  them  fometimes  appear  like  two  diftimft  pieces,  iepa- 
rated  from  the  lamina,  though  they  are  really  continuous. 
This  fhallow  groove  terminates  below  by  a fmall  crifta. 

The  lateral  cartilages  are  two,  on  each  fide  of  the  inferior 
part  of  the  lamina  ; one  anterior,  the  other  pofterior.  The 
two  anterior  cartilages  are  very  much  bent  forward,  and  form 
what  is  called  the  tip  of  the  nofe ; the  fpace  between  their  in- 
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curvated  extremities  being  commonly  filled  with  a kind  of 
fatty  fubftance.  The  turn  pofterior  cartilages  form  the  alae 
of  the  nares,  being  pretty  broad,  and  of  an  irregular  figure. 

The  fpaces  left  between  fome  portions  of  the  anterior  and 
pofterior  cartilages,  thofe  between  the  pofterior  cartilages  and 
the  neighbouring  parts  of  the  offa  maxiliaria,  and  lattly  thofe 
between  thefe  four  lateral  cartilages  and  the  principal  lamina, 
vary  in  different  fubjefts,  and  are  filled  by  fmall  additional 
cartilages,  the  number,  fize,  and  figure  of  which,  are  as  va- 
rious as  the  interftices  in  which  they  lie. 

The  fub-fqptum,  or  portion  under  the  feptum  narium,  is 
a pillar  of  fat  applied  to  the  inferior  edge  of  the  cartilaginous 
partition,  in  form  of  a foft  moveable  appendix.  The  thick- 
nefs  of  the  alae  narium,  and  efpecially  that  of  their  lower 
edges,  is  not  owing  to  the  cartilages,  which  are  verj  ilvn, 
but  to  the  fame  kind  of  folid  fit  with  which  theie  c: 
are  covered.  The  great  cartilage  is  immoveable, 
of  its  firm  connexion  to  the  bony  parts  of  thi 
the  lateral  cartilages  are  moveable,  becauie  of  t 
tous  connections,  in  different  manners,  by  i 
longing  to  them. 

The  external  nofe  is  covered  by  the  common  integim. 
the  ikin,  epidermis,  and  fat.  The  parts  which  cover  the  tip 
of  the  nofe  and  alae  narium,  are  pierced  with  the  docts  of  a 
great  number  of  glandulae  febaceae,  the  contents  of  which 
may  eafily  be  fqueezed  out  by  the  fingers.  Ail  thefe  bony 
and  cartilaginous  parts  have  likewile  the  common  periof- 
teum  or  perichondrium. 

Mufcles  of  ify  nofe.  Six  mufcles  are  commonly  reckoned 
to  belong  to  the  nofe  ; two  levatores,  two  depreffores,  and 
two  compreffores.  In  very  mufcular  bodies,  there  are  like- 
wife  fome  fupernumerary  mufcles,  or  fmaller  accefforii.  The 
nofe  may  alfo  be  moved,  in  fome  meafure,  by  the  neighbour- 
ing 
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ing  mufcles,  which,  in  many  cafes,  bepome  affiftants  to  the 
proper  mufcles  of  this  organ. 

The  firft  pair  of  thefe  mufcles  raifes  and  dilates  the  alae  of 
the  nares  when  they  act.  They  likewile  wrinkle  the  {kin 
on  the  fides  of  the  nofe.  The  tecond  pair  have  the  contrary 
eft'edt  •,  and  the  third  pair  comprels  the  lides  of  the  nole  to 
the  feptum,  as  in  l'melling. 

Membrana  pituitaria.  The  membrana  pituitaria  is  that 
which  lines  the  whole  internal  nares,  the  ofia  fpongiofa,  the 
fides  of  the  feptum  narium,  and,- by  an  uninterrupted  continu- 
ation, the  inner  furface  of  the  finus  frontales  and  maxillares, 
and  of  the  ductus  lacrymales,  palatini,  and  fphenoidales.  It 
is  likewife  continued  down  from  the  nares  to  the  pharynx, 
feptum  palati,  Euftachian  tubes,  &c.  as  we  {hall  fhew  here- 
after. It  is  likewife  kno\Vn  by  the  name  of  Schneideriatia , 
from  the  anatomift  who  has  given  a delcription  of  it. 

It  is  termed  pituitaria , becaufe  through  the  greateft  part  of 
its  large  extent,  it  ferves  to  feparate  from  the  arterial  blood  a 
mucilaginous  lymph,  called  pituita  by  the  ancients,  which,  in 
its  natural  ftate,  is  nearly  liquid  ; but  it  is  fubjedt  to  very 
great  changes,  becoming  fometimes  glutinous  or  inotty, 
fometimes  limpid,  Sec  ; neither  is  it  feparated  in  equal  quan- 
tities through  the  whole  membrane. 

When  we  carefully  examine  this  membrane,  it  appears  to 
be  of  a different  ftrudfure  in  different  parts.  Near  the  edge 
of  the  external  nares  it  is  very  thin,  appearing  to  be  the  fkin 
and  epidermis  in  a degenerated  ffate.  All  the  other  parts  of 
it,  in  general,  are  fpongy,  and  of  different  thicknefles.  The 
thickeft  parts  are  thofe  on  the  feptum  narium,  on  the  whole 
lower  portion  of  the  internal  nares,  and  on  the  conchae ; 
and,  if  we  make  a frnall  hole  in  it  at  any  of  thefe  places,  and 
* then  blow  through  a pipe,  we  difeover  a very  large  cellular 
fubffance.  In  the  finufes  it  appears  to  be  of  a more  {lender 
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W inflow  obferves,  that,  on  the  fide  next  the  periofteum 
and  perichondrium,  it  is  plentifully  ftored  with  fmall  glands, 
the  excretory  duds  of  which  are  very  long  near  the  feptum 
narium,  and  their  orifices  are  very  vifible  ; and  that,  by  ap- 
plying a pipe  to  any  of  thefe  orifices,  the  duds  may  be  blown 
up  almoft  through  their  whole  extent  ; but  that,  in  order  to 
this,  the  parts  mull  firft  be  very  well  cleaned  and  wafhcd  id 
lukewarm  water.  Sabatier  gives  fomewhat  of  a different  de- 
fcription  : He  admits  of  mucous  follicles  ; but  fays  they  are 
very  different  from  thofe  which  are  properly  called  glands. 

Smus.  The  frontal,  maxillary,  and  fphenoidal  finuies  open 
into  the  internal  nares,  but  in  different  manners.  ihe  fron- 
tal finuies  open  from  above  downward,  anlwering  to  the 
infundibula  of  the  os  ethmoides  deicribed  in  the  hiitory  of 
the  fkeleton.  The  iphenoidales  open  forwards,  oppofite  to 
the  polterior  orifices  of  the  nares  •,  and  the  maxiilares  open 
a little  higher,  between  the  two  conchae  or  ofla  fpongiofri. 
Therefore  the  finus  frontales  diicharge  themi'elves  mod  rea- 
dily when  we  ftand  or  fit  ; and  the  fphenoidales,  when  the 
head  is  inclined  forward. 

The  finus  maxiilares  cannot  be  emptied  wholly,  or  both,  at 
the  fame  time,  in  any  one  fituation.  Their  openings,  which 
in  Tome  fubje£ts  are  fingle,  in  others  double,  &c.  lie  exactly 
between  the  two  ofla  fpongiofa  of  the  lame  fide,  about  the 
middle  of  their  depth  ; fo  that,  when  the  head  is  held 
ftraight,  or  inclined  forward  or  backward,  they  can  only  be 
half  emptied  ; but,  when  we  lie  on  one  fide,  the  finus  of  the 
oppofite  fide  may  be  wholly  emptied  ; the  other  remaining 
full. 

It  is  proper  here  to  obferve  the  whole  extent  of  the  maxil- 
lary finus.  Below,  there  is  but  a very  thin  partition  between 
it  and  the  dentes  molares,  the  roots  of  which,  in  fome  fub- 
jefls,  perforate  that  feptum.  Above,  there  is  only  a very 
thin  tranfparent  lamina  between  the  orbit  and  the  finus. 
Vol.  IL  Back- 
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Backward,  above  the  tuberofity  of  the  os  maxillare,  the  tides 
of  the  finus  are  very  thin,  efpecially  at  the  place  which  lies 
before  the  root  of  the  apophyfes  pterygoides.  Inward,  or 
toward  the  conchae  narium,  the  bony  part  of  the  finus  is 
likewife  very  thin. 

Sacculus  lacrymalis  The  lacrymal  facculus  is  an  oblong 
membranous  bag,  into  which  the  ferous  fluid  is  difcharged 
from  the  eye,  through  the  pundta  lacrymalia  already  defcri- 
bed,  and  from  which  the  fame  fluid  pafles  to  the  lower  part 
of  the  internal  nares.  It  is  fituated  in  a bony  groove  and 
canal,  formed  partly  by  the  apophyfis  nafalis  of  the  os  maxil- 
lare and  os  unguis,  partly  by  the  fame  os  maxillare  and  lower 
part  ot  the  os  unguis,  and  partly  by  this  lower  portion  of  the 
os  unguis,  and  a fmall  fuperior  portion  of  the  conchae  na- 
rium inferior.  This  groove  and  canal  are  the  bony  lacrymal 
duft,  about  which  beginners  fhould  confult  what  was  faid  in 
the  defeription  of  the  fkeleton. 

With  reipect  to  the  lituation  of  this  bony  duct.  It  runs 
down  for  a little  way  obliquely  backward,  toward  the  lower 
and  lateral  part  or  the  internal  nares  on  each  fide,  where  its 
lower  extremity  opens  on  one  tide  of  the  finus  maxillaris  un- 
der the  os  fpungiofum  ir.ferius,  nearly  at  the  place  from 
which  a perpendicular  line  would  fall  in  the  interftice  be- 
tween the  fecond  and  third  dens  molaris.  The  upper  part 
of  this  duct  is  only  an  half  canal  or  groove  ; the  lower  is  a 
complete  canal,  narrower  than  the  former. 

The  facculus  lacrymalis  may  be  divided  into  a fuperior 
or  orbitary  portion,  and  an  inferior  or  nafal  portion.  The 
orbitary  portion  fills  the  whole  bony  groove,  being  fituated 
immediately  behind  the  middle  tendon  of  the  mufculus  or- 
bicularis. About  one  fourth  of  its  length  is  above  this  ten- 
don, and  the  reft  below  ; the  upper  part  is  the  lacrymal  fac 
properly  fo  called  ; while  the  nafal  portion,  which  lies  in 
the  bony  canal  of  the  nofe,  being  narrower  and  fhorter  than 
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the  former,  is  termed  lacrymal  duB ; the  one  is  merely  a 
continuation  of  the  other,  without  any  valve,  &c.  between 

them. 

The  orbitary  portion  is  difpofed  at  its  upper  extremity, 
much  in  the  manner  of  an  inteftinum  caecum,  and  at  the 
lower  extremity  is  fpmewhat  narrower  than  the  portio  nafalis. 
Towards  the  internal  angle  of  the  eye,  behind  the  tendon  of 
the  orbicular  mufcle,  it  is  perforated  by  a finall  fhort  canal 
formed  by  the  union  of  the  lacrymal  duffs. 

The  naliil  portion  becomes  gradually  larger  towards  its  un- 
der end,  and  having  reached  the  lower  part  of  the  bony  duft 
under  the  inferior  concha,  is  perforated  by  a round  opening, 
which  at  firfl  fight  appears  oblong. 

If  a trani'verle  line  be  drawn  between  the  lower  part  cf 
the  nofe  and  os  malae,  and  another  line  be  drawn  directly 
upward,  oppofite  to  the  third  dens  molaris,  or  oppofite  to 
the  fecond  and  third,  thefe  two  lines  will  interleft  each  other 
nearly  at  the  lower  extremity  of  this  iacculus. 

Sometimes  the  upper  extremity  of  this  bag  has  been  found 
divided  into  an  anterior  and  pofterior  part,  by  a kind  of  val- 
vula  connivens  lying  m the  anterior  portion,  a little  lower 
than  the  tendon  of  the  mufculus  orbicularis.  The  fmall 
common  canal  of  the  two  lacrymal  dufts  opens  in  the  pofte- 
rior part  of  this  iacculus,  and  coniequently  behind  the  valve. 

The  lubltance  of  this  iacculus  ls.lomethmg  ipongy  or  cel- 
lulous,  and  thickiih,  being  itrungly  united  by  its  convex  fide 
to  the  periofteum  of  the  bony  canal,  which  may  be  very  dil- 
tindtly  lhewn.  Sabatier  obierves,  that  its  lubltance  is  limilar 
to  that  of  the  membrnna  pituitaria,  and  that  it  is  lined  with 
the  fame  kind  of  mucous  within.  Its  uie  has  been  compared, 
by  fome  late  writers,  to  that  of  the  bladder  of  urine,  as  was 
mentioned  in  the  deicription  of  the  eye. 

Duel  tty  inciforii.  rI  he  duftus  incilcrii,  or  nnfo-palatini  of 
Steno,  are  two  canals  which  go  from  t lie  bottom  of  the  in- 
ternal 
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ternal  nares,  crofs  the  arch  of  the  palate,  and  open  behind 
the  firft  or  largeft  dentes  incTorii.  Their  two  orifices  may 
be  diftindtly  feen  in  the  fkeleton  at  the  lower  part  of  the  na- 
fal  foflae,  on  the  anterior  and  lateral  fides  of  the  crifiae 
maxillares  ; and  we  may  likewife  perceive  their  oblique  pafiage 
through  the  maxillary  bones  •,  and  laftly,  their  inferior  ori- 
fices, in  a fmall  cavity  or  fcflula,  called  foramen  palatinum  (in- 
terim. In  frefh  fubjects  they  are  not  lo  apparent,  efpecially 
in  human  fubjedts  ; but  in  fheep  and  oxen  they  are  eafily 
difcoverable. 

Arteries  and  veins.  The  arteries  of  all  thefe  parts  come 
chiefly  trom  the  external  carotid.  Thofe  of  the  external 
parts  of  the  nole  are  chiefly  branches  and  rami  of  the  arteria 
maxiilaris  externa  or  angularis,  and  of  the  temporalis  ; and 
the  arteries  of  the  internal  parts  are  branches  and  ramifica- 
tions of  the  maxiilaris  interna,  and  likewife  fmall  branches 
from  the  ocular  artery.  The  veins  are,  almoft  in  the  fame 
manner,  branches  and  ramifications  of  the  external  jugular  j 
and  they  communicate  with  the  orbitary  finufes,  and,  by  that 
* means,  with  the  finus  of  the  dura  mater,  and  with  the  inter- 
nal jugulars'. 

Nerves.  The  principal  nerves  belonging  to  the  nofe  are 
filaments  of  the  nervi  olfadlorii,  which  run  down  through 
the  holes  of  the  tranfverfe  lamina  of  the  os  ethmoides,  and 
are  diftributed  to  the  common  membrane  of  the  internal 
nares,  efpecially  to  its  villous  portions.  The  inner  ramus 
of  the  orbitary  or  ophthalmic  fends  a filament  through 
the  internal  anterior  orbitary  hole  into  the  cranium,  which 
comes  out  again  in  company  with  one  of  the  filaments  of  the 
oliadVory  nerve  through  the  ethmoidal  lamina. 

■ This  internal  ramus  advances  afterwards  toward  the  os 
unguis;  and  is  diflributed  partly  to  the  facculus  lacrymalis, 
partly  to  the  upper  portion  of  the  mufculus  levator  alae  nafi, 
and  of  the  integuments  of  the  nofe.  The  fuborbitary  nerve, 

which 


AND  ITS  APPENDAGES. 


Chap.  I. 


12  S 


which  is  a branch  of  the  maxillaris  fuperior,  having  pafled 
through  the  inferior  orbitary  hole,  fends  filaments  to  the  la- 
teral external  parts  of  the  nofe.  Another  ramus  of  the  fu- 
perior  maxillary  nerve  goes  to  the  pofterior  opening  of  the 
nares,  being  fpent  on  the  conchae  and  other  internal  parts  of 
the  nofe. 

The  outer  part  of  the  nofe  is  fupplied  by  branches  from 
the  fuperior  maxillary  nerve,  or  fecond  branch  of  the  fifth 
pair,  and  by  others  from  the  portio  dura  of  the  feventh 
pair. 

In  animals  which  fmell  acutely,  the  parts  of  the  nofe  are 
remarkably  large  ; but  the  formation  of  the  human  head  in- 
to a roundifh  figure,  has  given  to  the  organ  of  fmelling  only 
a fmall  extent  of  furface ; but,  to  enlarge  this  the  more,  na- 
ture has  made  the  internal  parts  of  the  nofe  hollow,  and  va- 
rioufly  complicated  in  a furpriling  manner. 


§ I.  Of  Swelling. 

The  tailing  noxious  food  might  in  many  inftances  be 
highly  dangerous.  “We  can  by  this  fenfe,  independent  of 
tafle,  difeover  the  noxious  quality  of  aliments,  efpecially  fuch 
as  are  putrid,  and  confequently  peculiarly  hurtful  to  the  hu- 
man frame  ; and  at  the  fame  time  that  it  dire£ls  us  to  avoid 
what  is  dangerous,  it  enables  us  to  difeern  what  is  grateful 
and  wholefome.  This  uie  of  fmelling  in  choofing  food,  is 
more  obfervable  in  brutes  than  in  men  ; yet  men  left  to 
themfelves,  and  who  are  undebauched  by  a variety  of 
feents,  poflels  this  fugacious  faculty  in  a very  eminent  degree. 
The  powers  and  virtues  of  medicinal  plants  are  hardly  to  be 
better  known  than  by  the  fimple  teflimony  of  tailing  and 
fmelling.  Hence  it  is,  that  in  all  animals  thefe  organs  are 
placed  together;  and  hence  the  fmelling  is  flrongcr,  and  the 
organs  larger,  in  thofe  animals  which  are  to  feek  their  prey 
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at  a confiderable  diftance,  or  to  rejeCt  malignant  plants  from 
j among  thofe  that  are  fit  for  food. 

The  fenfe  of  fmelling  is  performed  by  means  of  a foft 
pulpy  membrane,  full  of  pores  and  fmall  veflels,  which  lines 
the  whole  internal  cavity  of  the  noltrils ; it  is  thicker  upon 
the  feptum  and  principal  convolutions,  but  thinner  in  the 
finufes.  Within  this  membrane  are  diltributed  veflels  and 
nerves  which  have  been  already  delcribed. 

The  nerves  of  the  nofe,  being  almoft  naked,  require  a de- 
fence from  the  air,  which  is  continually  drawn  through  the 
noftrils,  and  blown  out  again  by  refpiration.  Nature  has 
therefore  fupplied  this  part,  which  is  the  organ  of  fmelling, 
with  a thick  infipid  mucus,  very  fluid  in  its  firft  reparation, 
but,  by  the  air,  condenfing  into  a thick,  dry,  and  more  con- 
fiftent  cruft.  By  this  mucus  the  nerves  are  defended  from 
drying  and  from  pain.  It  is  poured  out  from  many  fmall 
arteries,  and  depofited  partly  into  numerous  cylindrical  duffs, 
and  partly  into  round  vifible  cryptae  or  cells,  fcattered  all 
over  the  noftrils.  It  flows  out  all  over  the  furface  of  the  ol- 
factory membrane,  which  is  anointed  with  it  on  all  fides. 
This  mucus  is  accumulated  in  the  night  time  ; but,  in  the 
day,  it  either  flows  fpontaneoufly,  or  may  be  more  power- 
fully expelled  by  blowing  the  nofe.  By  becoming  dry  and 
harlh,  it  irritates  the  very  fenfible  nerves  (if  the  membrane, 
whence  a fneezing  is  excited  for  its  removal.  The  finufes  of 
this  part,  which  abound  with  mucus,  are  evacuated  in  the 
manner  already  defcribed  in  page  121.  The  tears  defcend, 
by  a channel  proper  to  themfelves,  into  the  cavity  of  the 
nofe,  by  which  they  moiften  and  dilute  the  mucus. 

The  cartilages  render  the  nofe  moveable  by  its  proper  muf- 
cles,  fo  as  to  be  raifed  and  dilated  by  a mufcle  common  to 
the  upper  lip,  and  to  be  contrafted  together  into  a narrow 
compafs  by  the  proper  depreflor  and  compreflor  mufcle  pull- 
ing down  the  feptum.  Thus  the  prominent  organ  cf  fmell- 
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ing  is  adapted  to  the  reception  of  fcents  ; and  it  is  dilated  in 
proportion  to  the  quantity  of  inhaled  air,  and  again  con- 
tracted, when  the  air  is  expelled  in  the  fame  abundance. 

The  air  filled  with  the  fubtle  and  invifible  effluvia  of  bo- 
dies, confiding  of  their  volatile,  oily,  and  faline  particles,  is, 
by  the  powers  of  refpiration,  urged  through  the  nofe,  and 
applied  to  the  almoft  naked  and  conftantly  foft  olfaCtory 
nerves,  in  which  a kind  of  feeling  is  excited,  which  we  call 
fmellmg;  and  by  this  fenfe  we  diftinguiffl  leveral  kinds  of  oils 
and  ialts,  by  different  fcents  or  odours,  which  are  difficultly 
reducible  to  claffes,  and  difficultly  recalled  to  memory.  The 
odours,  however,  already  eftabiiffled,  are  Efficient  enough 
for  our  purpofes.  This  fenfe  ferves  to  admoniffl  us  of  per- 
nicious putrefaction  ; of  violent  acrimony  ; or  of  a mild  and 
foapy  quality  in  bodies.  As  fait,  joined  with  an  oil,  Is  the 
objeCt  of  tafte  ; and  a volatile  oil,  added  to  falts,.  ferves  to 
excite  finells,  we  may  perceive  the  affinity  of  thefe  two  fenfes, 

' which  affinity  feemed  to  be  the  more  neceffary  on  account  of 
thefe  fenfes  mutually  and  jointly  affifting  each  other  in  per- 
forming their  offices.  Volatile  particles  are  chiefly  diftin- 
guifhed  by  fmell,  and  fixed  ones  by  tafte ; perhaps  be- 
icaufe  the  thick  mucous  cuticle,  fpread  over  the  tongue,  in- 
tercepts the  aCtion  of  the  more  fubtle  faline  effluvia  from 
aCting  upon  the  tafte,  which  yet  eafily  affeCt  the  fofter  and 
defs  covered  nerves  of  the  internal  nofe.  We  are  ignorant  of 
the  reafon  why  feme  fmells  pleafe,  and  others  difpleafe ; 
.perhaps  cuftom  may  have  much  influence  in  this  refpeCt. 

I he  power  of  odours  is  ftrong  and  quick,  becaufe  minute 
particles  of  matter  are  immediately  applied  to  naked  nerves 
fituated  very  near  the  brain  : Hence  the  force  of  poifonous 
vapours,  and  hence  alfo  the  quality  certain  odours  poffefs,  of 
recovering  people  from  faintings,  or  after  drowning  : Hence 
f°  that  violeru  fneezinS  which  often  arifes  from  acrid  parti- 
:IeS ; and  3 diarrhoea  from  the  fmell  of  fome  medicines ; hence 
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the  power  of  particular  antipathies  : Hence  alfo  the  pernici- 
ous effefts  o i exceffive  fneezing,  more  efpecially  in  producing 
blindnefs,  which  may,  in  fome  meafure,  alfo  be  more  eafily 
brought  on  by  the  confent  of  the  nerves  that  are  exceedingly 
numerous  in  thefe  neighbouring  organs.  Among  the  vari- 
ous parts  of  the  nofe,  the  feptum,  and  more  efpecially  the  os 
turbinatum,  have  a confiderable  (hare  in  the  organ  of  fmell- 
ing,  fince  thefe  parts  are  multiplied  in  quick  fcented  ani- 
mals. In  dogs,  and  other  quadrupeds,  they  are  prodigioufly 
lengthened,  and  beautifully  formed  into  fpiral  laminae  ; m 
filhes  they  are  elegantly  formed,  like  the  teeth  of  a comb. 


Sect.  IV.  The  Ear. 

The  ear  in  general . The  ears  are  two  •,  they  are  fituated  in 
the  lateral  parts  of  the  head,  and  are  the  organs  of  bearing. 
Anatomies  commonly  divide  or  diftinguifli  the  ear  into  ex- 
ternal and  internal.  By  the  external  ear  they  mean  all  that 
lies  without  the  external  orilice  of  the  meatus  auditonus  in 
the  os  temporis;  by  the  internal  ear,  all  that  lies  within  the 
cavities  of  that  bone,  and  alfo  the  parts  that  bear  any  rela- 
tion thereto. 

The  greateft  part  of  the  external  ear  confifts  of  a large 
cartilage  very  artificially  framed,  which  is  the  bafts  of  all  the 
other  parts  of  which  this  portton  of  the  ear  is  compofed. 
The  internal  ear  confills  chiefly  of  feveral  bony  pieces,  partly 
formed  in  the  fubftance  of  the  os  temporis,  and  efpecially  in 
that  portion  of  it  called  apophyfi r petrofa ; and  partly  feparated 
from,  but  contained  in,  a particular  cavity  of  that  bone. 

The  external  ear.  Two  portions  are  diftinguilhed  in  the 
external  ear ; one  large  and  lolid,  called  pinna,  which  is  the 
fupenor.  and  by  much  the  greater  part ; the  other  (mall  and 
foft  called  the  Me,  which  makes  the  lower  part.  We  may 
likewife  confider  two  fideS  in  the  outward  ear,  one  turmt 
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obliquely  forward,  and  irregularly  concave ; the  other  turned 
obliquely  backward,  and  unequally  convex  ; for  all  ears  which 
have  not  been  difordered,  by  binding  the  head  too  tight  in 

childhood,  are  naturally  bent  forward.  , _ 

The  forefxde  is  divided  into  eminences  and  cavities.  tie 
eminences  are  four  in  number,  called  helix , antihelix,  tragus, 
and  antitragus.  The  helix  is  the  large  folded  border  or  cir- 
cumference of  the  great  portion  of  the  ear.  The  antihehx 
is  the  large  oblong  eminence,  furrounded  by  the  helix-  ihe 
tragus  is  the  fmall  anterior  protuberance  below  the  anterior 
extremity  of  the  helix,  which,  in  an  advanced  age,  is  cover- 
ed with  hairs.  The  antitragus  is  the  poflerior  tubercle,  be- 
low the  inferior  extremity  of  the  antihelix. 

The  cavities  on  the  forefide  are  four  in  number : The 
hollow  of  the  helix  •,  the  deprtffion  at  the  iuperior  extremi- 
ty of  the  antihelix,  called  fijfa  navicularis ; the  concha,  or 
great  double  cavity  that  lies  under  the  rifing  termed  antihelix , 
the  upper  bottom  of  which  is  diftinguifhed  from  the  lower 
by  a continuation  of  the  helix  in  form  of  a tranfverle  crifla  3 
and  laftly,  the  meatus  of  the  external  ear,  fituated  at  the  low- 
er part  of  the  bottom  of  the  concha 

The  backlide  of  the  external  ear  fhews  only  one  confider- 

able  eminence,  which  is  a portion  of  the  convex  tide  of  the 
concha,  the  other  portion  being  hid  by  the  adhefion  or  the 
ear  to  the  os  temporis.  This  adhefion  hinders  us  l.kewife 
from  feeing  the  hollow  anfwcring  to  the  crilta,  by  which  thfc 

cavity  of  ihe  concha  is  divided. 

The  other  parts  of  the  external  ear  are  ligaments,  mufcles, 
integuments,  febaceous  and  ceruminous  glands,  veflels,  and 
nerves. 

The  cartilage  of  the  outward  ear  is  nearly  of  the  fame  ex- 
tent and  figure  with  the  large  folid  portion  already  mention- 
ed ; but  it  is  not  of  the  fame  thicknefs,  being  covered  by  in- 
teguments on  both  fides.  In  the  lobe  or  foft  lower  .portion 
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of  the  ear,  this  cartilage  is  wanting.  On  the  backfide,  it 
fliews  all  the  eminences  and  cavities  of  the  fovefide  in  an  op- 
pofite  fituation  with  refpedf  to  each  other,  except  the  fold  of 
the  great  circumference;  and  it  confiffs  only  of  one  piece 
from,  that  circumference  all  the  way  to  the  meatus  externus, 
except  at  the  two  extremities  of  the  folded  part  of  the  helix, 
where  there  are  two  (mall  feparate  portions  conne&ed  to  the 
great  cartilage  only  by  the  integuments. 

The  cartilaginous  portion  of  the  external  meatus  audito- 
rius  does  not  make  a complete  circle,  but  rather  a fhort  tube, 
in  one  fide  of  which  there  is  a break,  and  which  terminates 
in  an  oblique  border  fixed  to  the  edge  of  the  bony  canal  by 
feveral  fmall  inequalities  ; and,  in  confequence  of  this  obli- 
quity, the  cartilaginous  border  terminates  downward  in  a 
kind  of  apex  or  point.  The  lateral  break  in  this  cartilage  is 
between  the  upper  and  back  part  of  its  circumference ; and 
on  each  fide  thereof  the  cartilaginous  edges  are  rounded. 
There  arc  likewife  two  or  three  other  fmall  incilures  in  this 
circumference,  which,  in  regard  to  the  meatus,  repreient  ob- 
liquely tranfverfe  fjfTures.  The  anterior  fiffure  is- in  a manner 
quadrangular ; neither  are  the  intermediate  parts  always  op- 
pofite  to  each  other,  for  the  uppermoff  is  a little  further  from 
the  os  temporis  than  the  pofferior. 

The  external  ear  is  fixed  to  the  cranium,  not  only  by  the 
cartilaginous  portion  of  the  meatus  already  mentioned,  but 
alio  by  two  ligaments,  one  anterior,  the  other  pofferior.  The 
anterior  ligament  is  fixed  by  one  extremity  to  the  root  of  the 
apophyfis  zygomatica  of  the  os  temporis,  at  the  anterior  and 
a little  toward  the  fuperior  part  cf  the  meatus  ofleus,  clofe 
to  the  corner  of  the  glenoid  cavity;  and  by  the  other  extre- 
mity, to  the  anterior  and  fuperior  part  of  the  cartilaginous 
meatus. 

The  pofferior  ligament  is  fixed  by  one  end  to  the  root  of 
the  maftoid  apophyfis ; and  by  the  other,  to  the  pofferior 
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part  of  the  convexity  of  the  concha,  fo  that  it  is  oppofite  to 
the  anterior  ligament.  There  is  hkewife  a kind  of  fuperior 
ligament,  which  feems  to  be  only  a continuation  of  the  apo- 
neuroiis  of  the  frontal  and  occipital  mulcles. 

Of  the  mufcles  of  the  external  ear,  feme  go  between  the 
cartilages  and  the  os  temporis,  others  are  con  lined  to  the  cal- 
lages alone.  Both  kinds  vary  in  different  lubjefts,  and  are 
fometimes  lo  very  thin  as  to  look  more  like  ligaments  than  > 
mufcles.  The  mufcles  of  the  firft  kind  are  generally  three, 
one  fuperior,  one  pofterior,  and  one  anterior ; and  they  are 
all  very  thin. 

The  fmall  mufcles  which  are  confined  to  the  cartilages, 
are  only  fmall  ftrata  of  fibres  found  on  both  fides  of  the  car- 
tilages. In  many  fubjefls  they  are  of  fo  pale  a colour  as  not 
to  look  at  all  like  mufcular  fibres.  Of  this  number  are  thofe 
which  Vallalva  difeovered  in  the  different  cavities  on  the 
baeklide  of  the  cartilage ; and  thofe  found  by  Santorini  on 
the  tragus,  and  along  the  convex  part  of  the  anterior  portion 
of  the  helix.  (See  the  Treat ife  on  the  Mufcles.) 

The  fkin  of  the  external  ear  is  in  general  a continuation 
of  that  which  covers  the  neighbouring  parts  of  the  tempo- 
ral region.  The  fkin  on  the  forefide  of  the  ear  is  accompa- 
nied by  a very  fmall  quantity  of  cellular  fubffance  ; and  there- 
fore we  find  all  the  eminences  and  cavities  of  that  fide  dif- 
tinftly  marked  upon  it,  as  far  as  the  bottom  of  the  ex- 
ternal meatus  auditorius.  In  what  has  been  faid  of  the  fkin, 
the  epidermis  is  likewife  comprehended. 

The  backfide  is  covered  by  the  fkin  continued  from  the 
forefide;  but,  as  the  folds  are  there  very  dole,  it  only  paffes 
over  them,  except  that  portion  of  the  concha  which  fur- 
rounds  the  entry  of  the  meatus  auditorius,  and  which  is  join- 
ed to  the  os  temporis  by  means  of  the  cellular  fubffance  The. 
hollow  of  that  common  fold  which  lies  between  the  antihelix 
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and  concha  does  not  appear  on  the  backfide  ; for,  as  it  is 
filled  with  cellular  fubftance,  the  fkin  paffes  over  it. 

The  lobe  of  the  ear,  or  that  foft  portion  which  lies  under 
the  tragus,  antitragus,  and  meatus  auditorius,  is  made  up  of 
nothing  but  fkin  and  cellular  fubftance.  The  meatus  audi- 
torius is  partly  bony  and  partly  cartilaginous.  The  bony 
portion  is  the  longefr,  and  forms  the  bottom  of  the  canal,  as 
may  be  feen  in  the  defcription  of  the  fkeleton.  The  cartila- 
ginous portion  is  the  fhortelf  ; and,  in  adults,  forms  the  ex- 
ternal opening  or  orifice  of  the  canal,  as  has  been  already 
faid. 

Thefe  two  portions,  joined  endwfe  to  each  other,  form  a 
canal  of  a confiderable  length,  of  different  widenefs  in  its  dif- 
ferent parts,  and  a little  contorted.  It  is  lined  on  the  infide 
by  the  fkin  and  cellular  membrane,  through  its  whole 
length;  and  thus  thefe  integuments  make  up  for  the  breaks 
in  the  cartilaginous  portions,  and  form  a kind  of  cutaneous 
tube  in  the  other  portion.  The  cellular  membrane  is  con- 
founded with  the  perichondrium  and  periofteum  of  the  mea- 
tus. 

The  fkin  which  covers  both  fides  of  the  cartilage  contains 
a great  number  of  fmall  glands,  which  continually  difcharge 
an  oily,  whitifh  humour,  collefted  chiefly  near  the  adhefions 
of  the  ear  to  the  head,  and  under  the  fold  of  the  helix  ; and 
thefe  glands  are  of  the  febaceous  kind.  The  fkin,  which 
lines  the  meatus  auditorius,  contains  another  kind  of  glands, 
of  a yellowifh  colour,  and  which. may  be  plainly  feen  on  the 
convex  fide- of  the  cutaneous  tube  already  mentioned. 

Thefe  glands  are  difpofed  in  fuch  a manner  as  to  leave  re- 
ticular fpaces  between  them,  and  they  penetrate  a little  way 
into  the  fubflance  of  the  fkin.  They  are  called  glandulae  ce- 
runiinofae , becaufe  they  difcharge  that  matter  which  is  named 
C crurnen  or  the  wax  of  the  ear.  They  were  firft  deferibed  by 
Stcno,  though  fome  have  named  them  after  Duverney. 
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The  inner  furface  of  the  cutaneous  tube  is  full  of  fine 
hairs,  between  which  lie  the  orifices  of  the  ceruminous 
rlands.  The  firft  place  in  which  we  meet  with  theie  glands 
is  on  that  part  of  the  convex  fide  of  the  cutaneous  tube 
which  fupplies  the  breaks  of  the  cartilaginous  meatus. 

The  arteries  of  the  external  ear  come  anteriorly  from  the 
arteria  temporalis,  and  pofteriorly  from  the  occipitalis,  both 
of  which  are  branches  of  the  external  carotid.  It  is  proper 
to  obferve  here,  that  the  occipital  artery  communicates  .with 
the  vertebralis,  and  thereby  with  the  internal  carotid.  I he 
veins  are  rami  of  the  jugularis  externa,  and  the  occipital 
vein  ; one  of  thefe  rami  communicates,  not  only  with  the 
vena  vertebralis,  but  with  the  neighbouring  lateral  finus  of 
the  dura  mater. 

The  portio  dura  of  the  auditory  nerve  having  palTed  out 
of  the  cranium  through  the  foramen  flylo-maftoideum,  in  the 
manner  that  fhall  be  afterwards  deferibed,  gives  off  a ramus, 
which  runs  up  behind  the  ear,  to  the  backfide  of  which  it 
fends  feveral  filaments  •,  and  the  trunk  of  this  ramus  fends 
likewife  filaments  to  the  meatus  and  forefide  of  the  ear.  1 he 
fecond  vertebral  pair  alfo  fends  a ramus  to  the  ear,  the  rami- 
fications of  which  communicate  with  thofe  of  the  other  ramus 

from  the  portio  dura. 

After  having  deferibed  the  external  parts  of  the  ear,  we 
next  proceed,  to  examine  its  internal  bony  parts.  And  here 
we  fhall  confider  them  at  fome  length,  as  they  are  purpofely 
omitted  in  the  ofteological  part  of  this  work. 

The  bony  part  of  the  organ  of  hearing  may  be  divided 
into  four  general  parts  : 1 . The  meatus  auditorius  externus  ; 
2.  The  tympanum  ; 3.  The  labyrinth  •,  4.  The  meatus  au- 
ditorius internus.  It  may  likewife  be  divided  into  immove- 
able or  containing  parts,  which  take  in  all  the  four  already 
mentioned  ; and  moveable  or  contained  parts,  which  are  four 

little 
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little  bones  lodged  in  the  tympanum,  called  incus , malleus , 
Jlapes,  and  os  orbiculare  or  lenticulare. 

The  external  auditory  paiTage  begins  by  the  external  audi- 
tory hole,  the  edge  of  which  is  rough  and  prominent ; but, 
backward  toward  the  matloid  procefs,  it  appears  very  much 
Hoped,  ihe  paiTage  ttlelf  is  iomewhat  more  than  halt  an  inch 
in  length,  running  obliquely  from  behind  forward  m a curved 
direction.  Its  cavity  is  almoft  oval,  but  wider  at  each  end 
than  in  the  middle,  it  terminates  inwardly  by  an  even  cir- 
cular edge,  tying  in  a plane  very  much  inclined,  the  upper 
part  of  it  ben  g turned  outward,  and  the  inner  part  inward  ; 
fo  that  the  canal  is  longer  on  the  lower  than  upper  tide.  The 
circular  edge  is  grooved  quite  round  for  the  attachment  of 
the  membrana  tyrnpani. 

In  children,  tins  bony  canal  is  wanting,  as  well  as  the  maf- 
toid  procels  ; and  the  inner  circular  edge  is  a diffindt  ring, 
which,  in  an  advanced  age,  unices  entirely,  and  becomes  one 
piece  with  the  relt.  It  is  termed  the  bony  circle  in  infants ; 
and  indeed  it  is  very  calily  itparated  from  ah  the  other  parts. 

ii  would  leem,  therefore,  that  the  whole  bony  canal  in  a- 
dults  is  only  a prolongation  of  the  bony  circle  in  children  ; 
becaule,  even  in  a more  advanced  age,  the  whole  canal  may 
without  much  difficulty  be  taken  out.  The  circular  groove 
lies  between  the  maftoid  procefs  and  the  articular  fTffiire 
mentioned  in  the  deicription  of  the  other  parts  of  the  tem- 
poral bone. 

' Tympanum . The  tympanum,  or  drum  of  the  ear,  is  a ca- 
vity fomewhat  fpherical,  or  rather  hemifpherical,  the  bottom 
of  it  being  turned  inward,  and  the  mouth  joined  to  the  cir- 
cular groove  already  mentioned. 

The  remarkable  eminences  are  three  : A large  tuberofity, 

lying  in  the  very  bottom  of  the  tympanum,  a little  toward 
the  back  part ; and  a fmall  irregular  pyramid,  fituated  above 

the  tuberofity,  and  a little  more  backward  j its  apex  is  per- 
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forated  by  a fmnll  hole,  and  on  one  fide  of  its  bafis  two  fmall 
bony  filaments  are  often  found  in  a parallel  fituation  ; and 
indeed  it  appears  that  they  are  feldom  wanting,  though  their 
tender  ftrucfture  expofes  them  to  be  often  broken.  In  the 
third  eminence  is  a cavity  fituated  at  the  upper  and  a little 
toward  the  anterior  part  of  the  bottom  of  the  tympanum. 
This  cavity  is  part  of  a half  canal,  which,  in  a natural  ftate, 
has  one  of  the  n.ufcles  of  the  malleus  lodged  in  it. 

The  principal  cavities  in  the  tympanum  are,  The  opening 
of  the  maltoid  cells  ; the  opening  of  the  Euftachian  tube  ; 
the  bony  half  canal ; the  feneftra  ovalis  and  rotunda  ; and 
to  thefe  may  be  added  the  lmall  hole  in  the  pyramid. 

The  openings  of  the  mafloid  cells  are  at  the  pofterior  and 
upper  part  of  the  edge  of  the  tympanum.  The  cells  them- 
felves  which  end  there  are  hollowed  out  in  the  fubftance  of 
the  mafloid  procefs,  being  very  irregular,  and  full  of  wind- 
ings and  turnings. 

The  opening  of  the  Euftachian  tube  is  at  the  anterior  and 
upper  part  of  the  edge  of  the  tympanum.  It  runs  from  the 
tympanum  toward  the  pofterior  openings  of  the  noftrils  and 
arch  of  the  palate.  Its  bony  portions,  of  which  alone  we 
here  fpeak,  is  hollowed  out  in  the  pars  petrofa,  and  is  after- 
wards lengthened  out  by  the  fipinal  procefs  of  the  os  fphenoi- 
des. 

The  mafloid  cells,  and  the  Euftachian  tube,  from  their 
fituation,  may  in  fome  meafure  be  confidered  as  prolonga- 
tions of  the  tympanum. 

The  bony  half  canal  lies  immediately  above  the  Euftachian 
tube,  toward  the  upper  fide  of  the  pars  petrofa.  In  a natu- 
ral flate,  one  of  the  mufcles  of  the  malleus  is  lodged  in  it. 

The  feneftra  ovalis  is  a hole  of  communication  between 
the  tympanum  and  labyrinth.  It  lies  immediately  above  the 
tuberofity  ; the  upper  fide  of  it  being  a little  rounded,  the 
lower  a little  flattened,  and  has  its  longeft  diameter  from  be- 
fore 
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fore  backwards.  Toward  the  labyrinth,  this  opening  has  a 
little  border  quite  round  it,  which  renders  it  narrower  at  that 
place  than  any  where  elfe. 

The  feneftra  rotunda  is  fomething  lefs  than  the  ovalis,  and 
fituated  above  it  toward  the  lower  and  pofterior  part  of  the 
large  tuberofity  *,  the  opening  of  it,  which  is  the  orifice  of  a 
particular  duct  in  the  labyrinth,  lying  obliquely  backward  and 
outward. 

The  hole  in  the  apex  of  the  pyramid  is  the  orifice  of  a ca- 
vity, which  may  be  named  the  finus  of  this  pyramid. 

Ofllcula  auditus.  The  tympanum  contains  feveral  little 
bones,  called  the  bones  of  the  ear.  They  are  generally  four  in 
number,  denominated  from  fomething  to  which  they  are 
thought  to  bear  a refemblance,  viz.  incus,  malleus,  {tapes, 
and  os  orbiculare  or  lenticulare. 

Incus.  The  incus,  or  anvil,  refembles,  in  fome  meafure, 
one  of  the  anterior  dentes  molares,  with  its  roots  at  a great 
diftance  from  each  other.  It  may  be  divided  into  a body, 
and  two  branches  or  legs  ; one  oi  the  legs  is  long,  the  other 
flaort.  The  body  is  turned  forward,  the  ihort  leg  backward, 
and  the  long  leg  downward. 

The  body  of  the  incus  is  broader  than  it  is  thick.  It  has 
two  eminences,  and  two  cavities  between  them,  much  in  the 
fame  manner  as  we  fee  in  the  crown  of  the  firft  crop  of  the 
dentes  molares. 

The  fhort  leg  is  thick  at  its  origin  ; and  from  thence  de- 
creafing  gradually,  it  ends  in  a point.  It  is  fituated  hori- 
zontally, its  point  being  turned  backward,  and  joined  to  the 
edge  of  the  maftoid  opening  of  the  tympanum. 

The  long  leg  viewed  through  the  external  auditory  paf- 
fnge  appears  to  be  fituated  vertically  ; but,  if  we  look  upon  it 
either  on  the  fore  or  back  fide,  we  fee  it  is  inclined,  the  ex- 
trerhy  of  it  being  turned  much  more  inward  than  the  root 
or  origin.  The  point  .of  the  extremity  is  a little  flatted,  bent 
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inward  like  a hook,  and  fometimes  a little  hollowed  like  a 
kind  of  ear-picker  By  this  we  may  diftinguifh  the  incus  of 
one  ear  from  that  of  the  other,  when  out  of  their  places : 
For,  turning  the  fhort  leg  backward,  and  the  long  leg  down- 
ward, if  the  curvature  of  this  long  leg  be  toward  the  left 
hand,  the  bone  belongs  to  the  right  ear ; if  toward  the  right, 
it  belongs  to  the  left  ear. 

Malleus.  The  malleus,  or  hammer,  is  a long  bone,  with 
a large  head,  a fmall  neck,  an  handle,  and  two  proceffes  ; 
one  in  the  neck,  the  other  in  the  handle. 

The  top  of  the  head  is  confiderably  rounded  ; and  from 
thence  it  contracts  all  the  way  to  the  neck.  Both  head  and 
neck  are  in  an  inclined  fituation  ; and  the  eminences  and 
cavities  of  it  aniwer  to  thole  in  the  body  of  the  incus.  The 
handle  is  looked  upon  by  l'ome  authors  as  one  of  the  proceffes 
of  the  malleus ; and,  in  that  cafe,  it  is  the  greateft  of  the  three. 
It  forms  an  angle  with  the  neck  and  head  ; near  which  it  is 
fomething  broad  and  flat,  and  decreafes  gradually  toward  its 
extremity. 

The  procefs  of  the  handle,  tcrVned  by  others  the  fmall  or 
Jhort  procefs  of  the  malleus,  terminates  in  the  angle  already 
mentioned,  being  extended  toward  the  neck,  and  lying  in  a 
flraight  line  with  that  fide  or  border  of  the  handle  which 
is  next  it.  The  procefs  of  the  neck,  called  alfo  proceffus 
gracilis , is,  in  a natural  ftate,  very  long  ; but  fo  flender,  that 
it  is  very  eafily  broken,  efpecially  when  dry  ; which  is  the 
realon  why  the  true  length  of  it  was  for  a long  time  un- 
known. It  arifes  from  the  neck,  and  fometimes  appears 
much  longer  than  it  really  is,  by  the  addition  of  a fmall  dried 
tendon  flicking  to  it. 

When  the  malleus  is  in  its  true  fituation,  the  head  and 
neck  are  turned  upward  and  inward  ; the  handle  down- 
ward, parallel  to  the  long  leg  of  the  incus,  but  more  for- 
ward ; the  procefs  of  the  handle  upward  and  outward,  near 
Vol.  II.  S the 
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the  fuperior  portion  of  the  edge  of  the  tympanum  near  the 
centre  of  which  is  the  extremity  of  the  handle  ; and  the  pro- 
cefl'us  gracilis  forward,  reaching  all  the  way  to  the  articular 
figure  in  the  os  temporis  It  is  eafy,  after  what  has  been 
faid,  to  diftinguilh  the  malleus  of  the  right  fide  from  that  of 
the  left. 

Stapes.  The  ftapes  is  a fmall  bone,  very  well  denomina- 
ted from  the  refemblance  it  bears  to  a ftirrup.  It  is  divided 
into  the  head,  legs,  and  balls.  The  head  is  placed  upon  a 
fhort  flatted  neck ; the  top  of  which  is  alfo  fometimes  flat, 
fometimes  a little  hollow. 

The  two  legs,  faken  together,  form  an  arch  like  that  of  a 
ftirrup  j in  the  concave  fide  of  which  is  a groove  that  runs 
through  their  whole  length.  One  leg  is  longer,  more  bent, 
and  a little  broader  than  the  other.  'I  he  balls  relembles  that 
of  a ftirrup,  both  in  its  oval  fhape  and  union  with  the  legs, 
but  it  is  not  perforated.  Round  its  circumference  next  the 
Jegs  is  a little  border,  which  makes  that  fide  of  the  balls  ap- 
pear a little  hollow.  The  other  fide  is  pretty  fmooth  j and 
one  half  of  the  circumference  is  more  curved  than  the  o- 
ther. 

The  fubjeft  being  in  an  erect  pofture,  the  ftapes  is  to  be 
confidered  as  lying  on  its  fide,  with  the  head  turned  outward 
near  the  extremity  of  the  leg  of  the  incus  ; the  bafis,  in- 
ward, being  fixed  in  the  feneftra  ovalis ; the  longeft  leg 
backward,  the  fhorteft  forward  ; and  both  in  the  fame  plane. 
By  this  fituation,  it  is  eafy  to  know  the  ftapes  belonging  to 

each  ear. 

Os  orbiculare.  The  os  orbiculare,  or  lenticular  bone , is  the 
fmalleft  bone  in  the  body.  It  lies  between  the  head  of  the 
ftapes  and  extremity  of  the  long  leg  of  the  incus,  being  arti- 
culated with  each  of  thefe. 

In  dry  bones,  it  is  found  very  clofely  connefted,  fometimes 

t0  the  ftapes,  fometimes  to  the  incus ; and  might,  in  that 
• ' ft ate. 
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fate,  be  eafily  miftaken  for  an  epiphyfis  of  either  of  thefe 
bones. 

Thefe  four  little  bones  appear  to  have  been  unknown  to 
the  Greek  anatomifts.  It  is  difficult  to  fay  with  certainty 
who  difcovered  them  ; but  Vefalius  is  the  firft  who  has 
named  the  malleus  and  incus  ; Arantius  or  Sylvius,  the  os  or- 
biculare  ; Ingratius  is  faid  to  have  difcovered  the  ftapes. 

Labyrinth.  The  labyrinth  is  divided  into  three  parts  ; the 
anterior,  middle,  and  pofterior.  The  middle  portion  is 
termed  vejlibutum , the  anterior  cochlea , and  the  pofterior  la* 
byrinth  in  particular  : which  comprehends  the  three  femicir- 
cular canals. 

The  cochlea  lies  forward  and  inward  toward  theextremity 
of  the  pars  petrofa  ; the  femicircular  canals  backward  and 
outward  toward  the  balls  of  the  procefs ; and  the  veftibulum 
between  the  other  two. 

Vejlibulum.  The  veftibulum  is  an  irregular  round  cavity, 
lefs  than  the  tympanum,  and  lituated  more  inward,  and  a 
little  more  forward.  Thefe  two  cavities  are  in  a manner  fet 
back  to  back,  with  a common  partition  between  them,  per- 
forated in  the  middle  by  the  feneftra  ovalis,  by  which  the  ca- 
vities communicate  with  each  other.  The  cavity  of  the  vef- 
tibulum is  likewife  perforated  by  feveral  other  holes  ; on  the 
back  fide  by  the  five  orifices  of  the  femicircular  canals  •,  on 
the  lower  part  of  the  fore  fide  by  a hole,  which  is  one  of  the 
paflages  of  the  cochlea  ; and,  on  the  fore  fide,  toward  the 
internal  meatus  auditorius,  oppofite  to  the  feneftra  ovalis,  by 
a number  of  very  fmall  holes,  for  the  paflage  of  the  nerves  ; 
on  the  upper  fide  there  are  only  fmall  pores. 

Semicircular  canals.  The  femicircular  canals  are  only  three 
ih  number  ; one  vertical,  one  oblique,  and  one  horizontal ; 
or  by  fome  they  are  called  •vertical  fuperior , vertical  pofterior } 
and  horizontal  or  external.  L he  vertical  canal  is  fituated 
tranfverfely  with  refpeft  to  the  pars  petrofa,  the  convex  fide 
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of  it  being  turned  upward.  The  oblique  canal  lies  farther 
back  than  the  former,  and  runs  parallel  to  the  length  of  the 
procefs,  the  convex  fide  being  turned  backward,  with  one 
extremity  upward,  the  other  downward.  The  fuperior  ex- 
tremity of  this  canal  meets  and  loles  itfelf  in  the  internal  ex- 
tremity of  the  former. 

The  curvature  and  extremities  of  the  horizontal  canal  are 
almoft  on  a level  ; the  curvature  lying  obliquely  backward, 
and  the  extremities  forward,  ending  under  thofe  of  the  ver- 
tical canal,  but  a little  nearer  each  other,  the  inner  being  al- 
, molt  in  the  middle  fpace  between  the  extremities  of  the 
oblique  canal. 

The  horizontal  canal  is  generally  the  leaft  of  the  three  ; 
the  oblique  is  often,  and  the  vertical  fometimes,  the  greateft  ; 
and  fometimes  thefe  two  are  equal.  All  the  three  canals  are 
larger  than  a femicircle,  forming  nearly  three  quarters  ; they 
are  broader  at  the  orifices  than  in  the  middle.  Thefe  orifi- 
ces open  into  the  back-fide  of  the  veftibulum,  and  are  but 
five  in  number,  becaufe  two  of  them  open  into  each  other  ; f© 
that,  in  the  pofierior  part  of  the  veftibulum,  two  appear  to- 
ward the  infi'ie,  and  three  toward  the  outfide. 

In  children,  the  fubftance  of  thefe  canals  is  compact,  while 
that  which  furrounds  them  is  fpongv.  Hence  they  may  be 
eafily  feparated  from  the  reft  of  the  pars  petrofa.  In  adults, 
all  the  parts  of  the  bone  are  fo  folid,  that  thefe  canals  appear 
only  like  paflages  formed  in  a piece  of  ivory.  From  this  de- 
feription,  it  is  eafy  to  diltinguifh  the  right  labyrinth  from  the 
left. 

Cochlea.  The  cochlea  is  a fort  of  fpiral  body  with  tw© 
dufts,  formed  in  the  anterior  part  of  the  pars  petrofa,  fome- 
what  refembling  the  lhell  of  a fnail.  The  parts  to  be  diftin- 
guiflied  in  it,  in  its  true  fituation,  are,  the  balls  ; the  apex  ; 
the  fpiral  lamina,  or  half  feptum,  by  which  its  cavity  is  di- 
vided into  two  half  canals ; the  modiolus  or  fpindle,  round 

which 
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which  the  cochlea  turns  ; and,  laftly,  the  orifices  and  union 
of  the  two  duffs.  The  balls  is  turned  direffly  inward  toward 
the  internal  foramen  auditorium  ; the  apex  outward  ; and  the 
axis  of  the  modiolus  is  nearly  horizontal  ; but,  in  all  of  them, 
allowance  muff  be  made  for  the  obliquity  of  the  pars  petrofa 
in  which  they  lie. 

The  balls  of  the  cochlea  is  gently  hollowed ; and,  toward 
the  middle,  perforated  by  feveral  fmall  holes.  The  modiolus 
i is  a kind  of  Ihort  cone,  with  a very  large  balls,  which  is  the 
middle  of  the  balls  of  the  cochlea.  Through  its  whole  length 
runs  a double  fpiral  groove,  which,  through  a microlcope, 
fliews  a great  number  of  pores.  The  cochiea  makes  about 
two  turns  and  a half  from  the  balls  to  the  apex  ; and  the 
two  half  canals,  being  firmly  united  together  through  their 
whole  courfe,  form  a half  feptum,  called  lamina  fpiralis ; 
which  muff  not  be  confounded,  as  it  often  is,  with  the  com- 
plete feptum  in  the  recent  lubjeft.  One  edge  of  the  lamina 
fpiralis  is  ftrongly  joined  to  the  modiolus,  being  thicker  there 
than  in  any  other  place ; whereas  the  other  edge  is  termina- 
ted all  round  by  a very  thin  border,  lying  in  the  middle  ca- 
vity of  the  cochlea.  In  the  natural  fate,  the  other  half  of 
the  feptum  is  membranous,  and  completes  the  partition  be- 
tween the  two  canals.  The  two  half  canals  turn  jointly  about 
the  modiolus  ; one  being  lituated  toward  the  balls  of  the 
cochlea,  the  other  toward  the  apex  ; for  which  reaion  we 
' have  always  called  one  of  them  internal , the  other  external. 

The  Ipiral  or  volute  of  the  cochlea  begins  at  the  lower 
; part  of  the  Vellibule ; runs  from  thence  forward  to  the  top, 
then  backward  down  to  the  bottom,  afterward  upward  and 
forward  ; and  fo  on  from  the  balls,  which  is  turned  inward, 
to  the  apex  which  is  turned  outward.  From  this  defcription, 
it  is  eafy  to  know  to  which  ear  any  cochlea  belongs  when  we 
fee  it  prepared  : It  likewife  teaches  us,  that,  in  the  right 
cochlea,  the  direction  of  the  turnings  is  the  fame  as  in  gar- 
den- 
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den-fnails,  and  almoft  all  the  other  common  (hells ; but,  in 
the  left  cochlea,  the  turnings  are  in  a contrary  direction. 
The  two  half  canals  communicate  fully  at  ihe  apex  of  the 
cochlea.  Their  feparate  openings  are  toward  the  bafis,  one 
of  them  being  immediately  into  the  lower  part  of  the  fiore- 
Cde  of  the  veltibulum,  the  other  into  the  feneftra  rotunda. 
Thefe  two  openings  are  Separated  by  a particular  turning, 
which  (hall  be  afte  rwards  deferibed. 

The  meatus  ciudi  s'-'is  ' utcauus , is  on  the  backfide  of  the 
pars  petrofa,  in  fi-me  meafure  behind  the  veftibule  and  bafis 
of' the  cochlea.  It  is  a kind  of  blind  hole,  divided  into  two 
Foflulae,  one  large,  the  other  (mall.  The  large  one  lies  low- 
eft.  and  ferves  for  the  porno  mollis  of  the  auditory  nerve  or 
feventh  pair,  the  fmall  one  is  uppermoft,  and  is  the  open- 
ing of  a fmall  duel,  through  which  the  portio  dura  of  the 
fame  nerve  pafl'es.  The  inferior  foftuia  is  full  of  little  holes, 
which,  in 'the  natural  (late,  are  filled  with  nervous  filaments 
of  the  portio  mollis,  that  go  to  the  veftibule,  to  the  femicir- 
cular  canals,  and  to  thofe  of  the  cochlea.  It  is  this  fofiula 
which  forms  the  (hallow  cavity  at  the  bafis  of  the  fpindle  of 
the  cochlea.  The  naflage  for  the  portio  dura  of  the  auditory 
nerve  runs  behind  the  tympanum,  and  its  external  orifice  is 
termed  foramen  flylomnjloideum . It  begins  by  the  fmall  fofiula, 
and  pierces  from  within  outward  the  upper  part  of  the  pars 
petrofa,  making  there  an  angle  or  curvature  *,  from  thence  it 

is  inclined  backward  behind  the  fmall  pyramid  of  the  tym- 
panum, and  runs  down  to  the  foramen  ftylomaftoideum, 
through  which  it  goes  out,  and  is  diftributed  in  the  manner 
to  be  hereafter  deferibed-  It  communicates  likewife  by  a 
hole  with  the  finus  of  the  pyramid,  and  lower  down  by  ano- 
ther bole  with  the  tympanum  At  the  upper  part  of  the 
pars  petrofa  it  is  covered  with  a bony  lamina,  although  fome- 
times  it  has  been  found  open  above. 
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The  foft  parts  of  the  internal  ear  are  chiefly  the  mem- 
brana  tympani,  the  periofteum  of  the  tympanum,  and  of  the 
oflicula  auditus,  labyrinth,  and  of  all  its  cavities,  the  mem- 
brana  maftoidea  interna,  the  mufcles  of  the  oflicula,  the  parts 
which  complete  the  formation  of  the  Euftachian  tube,  the 
arteries,  veins,  and  nerves.  We  are,  however,  under  a ne- 
ceflity  of  beginning  by  the  tuba  Euflachiana,  for  two  rea- 
fons  ; firft,  becaule  the  bony  parts  of  that  tube  are  but  of 
very  fmall  ule  for  the  knowledge  of  its  whole  ftrudlure  and 
compolition  ; and,  lecondly,  becaufe  we  are  obliged  to  men- 
tion it  in  defcribing  the  mufcles. 

The  duel  us  auris  palatinus , or  Euftachian  tube,  as  was  ob- 
ferved  in  the  delcripcion  of  the  ikeleton,  is  a canal  or  duel 
Which  goes  from  the  tympanum  to  the  pofterior  openings  of 
the  nares,  or  nafal  foflae,  and  toward  the  arch  of  the  palate ; 
it  is  dug  in  the  apophyfis  petrola  along  the  carotid  canal,  and 
jt  is  lengthened  out  by  the  ipinal  apophyfis  of  the  os  fphenoi- 
i dale. 

In  its  natural  ftate,  this  dudl  reaches  from  the  cavity  of 
the  tympanum  to  the  root  or  iuperior  part  of  the  internal  ala 
i of  the  apophyfis  pterygoides ; and  through  this  whole  courfe 
it  coniiits  of  two  portions,  one  entirely  bony,  and  the 
other  partly  bony,  partly  cartilaginous,  and  partly  niembra- 
i nous. 

The  bony  portion  lies  through  its  whole  length  immedi- 
■ ately  above  the  fiffure  of  the  glenoid  or  articular  cavity  of 
the  os  temporis,  and  terminates  at  the  meeting  of  the  Ipinal 
apophyfis  of  the  os  fphenoides  with  the  pars  petrofa  of  the  os 
temporis. 

The  other  or  mixed  portion  reaches  in  the  fame  diredtion 
i from  this  place  to  the  internal  ala  of  the  apophyfis  ptery- 
goides, or  to  the  pofterior  and  outer  edge  of  the  nares.  But 
to  form  a more  exact  idea  of  it,  it  will  be  proper  to  confider 
.it  as  divided  into  four  parts,  two  fuperior  and  two  inferior. 
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The  two  upper  parts  or  quarters  are  bony  ; and  of  thefe 
the  innermoft  is  formed  by  the  fide  of  the  apophyfis  petrofa, 
the  outermoft  by  the  fide  of  the  apophyfis  fpinalis  of  the  os 
fphenoides.  Of  the  two  inferior  parts,  the  internal,  or  that 
next  the  os  fphenoides,  is  cartilaginous ; and  the  external,  or 
that  next  the  pars  petrofa,  membranous. 

The  tuftachian  tube,  thus  formed,  is  very  narrow  next  the 
car,  but  grows  gradually  wider,  efpecially  near  the  pofterior 
nares,  where  the  inner  cartilaginous  fide  terminates  by  a pro- 
mment  edge,  and  the  outer  fide  joins  that  of  the  neighbour- 
ing noltril.  The  cavity  of  the  tube  is  lined  by  a membrane 
like  that  of  the  internal  nares,  of  which  it  appears  to  be  a 
continuation  ; and  on  the  prominent  edge,  this  membrane  is 
confiderably  increafed  in  thicknefs,  reprefenting  a kind  of  half 
pad. 

The  fituation  of  the  two  tubes  is  oblique,  their  pofterior 
extremities  at  the  ears  being  at  a greater  diftance  than  the 
anterior  at  the  nares ; and  the  convex  fides  of  the  prominent 
edges  are  turned  toward  each  other.  The  openings  of  the 
tubes  are  oval  at  this  place,  as  is  likewifc  their  whole  cavity, 

efpecially  that  of  the  mixed  portion. 

The  membrana  tympani  is  a thin,  tranfparent,  flattifh  pel- 
licle, the  edge  of  which  is  round,  and  ftrongly  fixed  in  the- 
orbicular  groove  which  divides  the  bony  meatus  of  the  ex- 
ternal ear  from  the  tympanum  or  barrel,  ihis  membrane  is 
very  much  ftretched  or  very  tenle,  and  yet  not  perfectly  fiat : 
Tor  on  the  fide  next  the  meatus  externus  it  has  a fmall  hoL 
lownefs,  which  is  pointed  on  the  middle ; and  on  the  fide 
next  the  tympanum  it  is  gently  convex,  and  alfo  pointed  in 

the  middle.  . 

-This  membrane  is  fituated  obliquely,  the  upper  part  of  its 

circumference  being  turned  outward,  and  the  lower  part  in- 
ward, fuitably  to  the  direction  of  the  bony  groov.  already 
mentioned.  It  confifts  of  feveral  very  fine  laminae,  cioiely 
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united  together.  The  external  lamina  is  in  fome  meafurc  a 
production  of  the  Ikin  and  cuticula  of  the  external  meatus 
for  they  may  be  pulled  at  the  fame  time  like  the  finger  of  a 
glove.  The  internal  lamina  is  a continuation  of  the  periof- 
teum  of  the  tympanum  •,  and  when  the  membrane  has  been 
macerated  in  water,  each  of  thefe  lamina  may  be  fubdivided 
ipto  feveral  others.  In  very  young  children,  this  membrane 
is  covered  on  the  outfide  by  a thick  mucilaginous  web. 

The  depreffion  in  the  middle  of  the  membrana  tympani* 
is  caufed  by  the  adhefion  of  the  malleus,  the  handle  of  which 
is  clofely  joined  to  the  infide  of  the  membrane,  from  the 
upper  part  of  the  circumference  all  the  way  to  the  centre,  to 
which  the  end  of  the  handle  is  fixed.  This  handle  feems  to 
lie  in  a very  fine  membranous  duplicyture,  by  means  of  which 
it  is  tied  to  the  membrana  tympani,  and  which  ferves  it  for 
a periofteum.  The  malleus  is  accompanied  with  blood  vef- 
fels,  which  run  in  a radiated  manner  from  the  centre  to  the 
circumference  of  the  membrane ; but  thefe  are  beft  feen  in 
the  foetus. 

The  periofteum  of  the  tympanum,  or  barrel  of  the  ear^ 
produces  that  of  the  fmall  bones ; and  it  may  be  made  viii- 
ble  by  means  of  anatomical  injedlions,  which  difeover  capil- 
lary veflels  very  diftinctly  ramified  on  the  furface  of  the  oi- 
ficula.  It  is  likewife  continued  over  the  two  fenefirae,  and 
enters  the  Euftachian  tube,  where  it  is  loft  In  the  inner  mem- 
brane of  that  du£t. 

The  cellulae  maftoidae  are  very  irregular  cavities  in  the 
fubftance  of  the  maftoide  apophyfis,  which  communicate  with 
each  other,  and  have  a common  opening  towards  the  infide, 
and  a little  above  the  pofterior  edge  of  the  orbicular  groove, 
'lhefe  cells  are  lined  by  a fine  membrane,  which  is  partly  a 
continuation  of  the  periofteum  of  the  tympanum,  and  partly 
feems  to  be  of  a follicular  ftrudlure,  l:ke  a kind  of  membrani 
Vol.  II.  X - pituitarbfi 
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pituitaria.  The  maftoid  opening  is  oppofite  to  the  fmall 
opening  of  the  Euftachian  tube,  but  a little  higher. 

The  ligaments  of  the  oflkula  may  be  looked  upon  as  con- 
tinuations of  the  periofteum.  The  incus  is  tied  by  a ftrong 
fhort  ligament,  fixed  in  the  point  of  the  fhort  leg  to  the  edge 
of  the  maftoid  opening.  Between  the  incus  and  malleus  we 
find  a fmall  thin  cartilage.  The  malleus  is  connected 
through  the  whole  length  of  its  handle  to  the  infide  of  the 
membrana  tympani,  in  the  manner  already  faid. 

The  malleus  has  two  little  mulcles,  one  anterior,  and  one 
internal ; and  the  (tapes  has  one  mufcle.  See  Innes  on  the 
Mufcles. 

T.  he  internal  mufcle  of  the  malleus,  called  tenfor  tympani , 
is  very  fiefhy  and  diftinft.  It  lies  along  the  infide  of  the 
Euftachian  tube,  and  is  inferted  in  the  neck  of  the  malleus, 
above  the  fmall  apophyfis,  advancing  likewife  as  far  as  the 
handle.  Vdalius  firlt  obferved,  and  afterwards  Euftachius 
more  particularly  defcrtbed  this  mufcle. 

The  anterior  mufcle  of  the  malleus,  called,  from  its  ufe, 
laxator  tympani,  is  faid  by  fome  to  be  fiefhy,  long,  and  thin. 
It  runs  along  the  outfide  of  the  Euftachian  tube,  to  which  it 
adheres  very  ciofely  through  its  whole  length,  and  is  mierted 
in  the  long  thin  apophyfis  of  the  malleus.  It  is  partly  ac- 
companied by  a nerve,  which  forms  what  is  called  the  chorda 
tympani,  as  we  (hall  fee  hereafter.  Haller  denies  the  exiftence 
of  muicufar  fibres  in  this  fubftance.  Sabatier  deferibes  it, 
but  doubt1?  if  it  be  really  mufcular.  Caecilius  Folius  is  faid 
to  have  been  the  difeoverer. 

A third  n.ulcle  has  by  fome  been  deferibed  under  the 
name  of  external  or  juperior  mufcle  of  the  malleus  ; but  this  is 
much  id's  dilliuct  than  thole  already  mentioned.  It  is  faid 
to  arife  from  the  internal  luperior  and  pofterior  part  of  the 
meatus  externus,  and  to  be  fixed  by  a fmall  tendon  to  the 
neck  of  the  malleus.  Neither  Haller  nor  Sabatier  have  been 

able 
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able  to  difcover  mul'cular  fibres  in  it.  Caflerius  firft  defcrjb- 
ed  it- 

The  mufcle  of  the  ftapes  is  fhort  and  thick,  and  lies  con- 
cealed within  the  final!  bony  pyramid  at  the  bottom  of  the 
tympanum.  It  runs  forward  to  be  inlerted  in  the  neck  of 
the  ftapes,  on  the  fide  of  the  longeft  and  moll  crooked  leg 
of  that  bone. 

The  three  parts  of  the  labyrinth,  that  is,  the  veftibulum, 
femicircular  canals,  and  cochlea,  are  lined  by  a fine  penof- 
teum,  which  is  continued  over  all  the  tides  of  their  cavities, 
and  {huts  the  two  feneftrae  of  the  tympanum.  Upbn  this 
fine  periofteum  the  veflels  and  nerves  are  difperfed. 

The  femicircular  canals  are  limply  lined  by  a periofteum 
adhering  to  their  inner  furface£  without  any  particular  mem- 
branous bands.  The  two  half  canals  of  the  cochlea  are 
lined  in  this  manner  ; the  periofteum  of  the  two  ikies  of  the 
bony  fpiral  lamina  advances  beyond  the  edge  of  that  lamina, 
and  forms  a membranous  duplicature,  which,  extending  to 
the  oppofite  fide,  completes  the  fpiral  leptum. 

The  leptum  leparates  the  two  half  canals  from  the  balls  to 
the  apex  •,  but 'there  it  leaves  a little  opening,  by  which  the. 
fimall  extremities  of  the  half  canals  communicate  with  each 
other.  The  large  extremity  or  the  external  half  canal  ends, 
by  an  oblique  turn  in  the  feneftra  rotunda,  which  is  fhut  by 
a continuation  of  the  periofteum  of  that  canal.  Hie-  large 
extremity  of  the  other  halt  canal  opens  into  the  veftibulum  ■> 
and  theie  two  extremities  arc  entirely  feparated  by  a continu- 
ation of  the  periofteum. 

The  whole  internal  cavity  of  the  labyrinth  is*  filled  with  a 
watery  fluid  fecreted  from  the  veflels,  which  are  dilperftxl  up- 
on the  periofteum,  flits  fluid  tranfmits  to  the.  nerves  the 
vibrations  it  receives  from  the  membrane  fi touted  between 
the  tympanum  and  labyrinth. 
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The  fuperfluous  part  of  this  fluid  is  fuppofed  to  pafs  off 
through  two  fmall  canals  called  the  aqueducts  of  CotunniuSy 
from  the  difcoverer,  an  ingenious  phyfician  at  Naples.  One 
of  thefe  ducts  is  fent  off  from  the  cochlea,  at  the  under  part 
of  the  fcala  tympani,  near  the  feneftra  rotunda  ; it  terminates 
by  a wide  triangular  opening  within  the  cranium,  under  the 
meatus  internus.  The  beginning  of  this  du£t  was  known  to 
Duvcrney,  Caffebohm,  and  Morgagni ; but  they  confldered  it 
as  a paffige  for  an  artery  and  a vein.  It  is  lined  internally 
with  the  dura  mater,  which  is  connected  with  the  periofteum 
of  the  cochlea.  The  other  duct  goes  off  under  the  termina- 
tion of  the  common  canal  in  the  vettibule.  rIhe  orifice  of 
this  was  iirlt  chfcoverdd  by  Caffebohm,  and  afterwads  by 
Morgagni,  who  has  defcribed  it ; but  is  unacquainted  with 
its  ufe.  From  this  place  the  duct  afcends,  and  terminates  by 
a triangular  opening  between  the  layers  of  the  dura  mater, 
■at  the  back  part  of  the  pars  petrofa,  under  the  middle  of  its 
upper  edge.  It  is  alfo  lined  by  a produ&ion  of  the  dura  ma- 
ter, which  may  be  traced  to  the  veftibule.  For  a full  account 
of  thefe  du£ts,  fee  an  excellent  Differtation  by  Dr  Meckel 
pf  Berlin. 

AH  the  periofteum  of  the  internal  ear,  efpecially  that  of 
the  officula  and  tympanum,  is  in  children  no  more  than  a 
mucilage  •,  and  in  them  likewife  the  membrana  tympani  is 
thick,  opaque,  and  covered  with  a whitifh  flimy  mater. 

Through  the  whole  extent  of  the  periofteum  of  the  inter- 
nal ear,  efpecially  on  that  of  the  officula,  femicircular  canals, 

, and  half-canals  of  the  cochlea,  we  difcover  a vaft  number  of 
blood  veflels,  not  only  by  anatomical  injections,  but  in  inflam- 
mations, and  even  without  the  help  of  a microfcope.  The 
arteries  come  partly  from  the  internal  and  external  carotids, 
“nd  partiy  from  the  arteria  bafllaris,  which  is  a continuation 
*f  th-e  vertebralis,  the  fmall  capillary  ramifications  of  which 

| may  be  obfervcd  to  accompany  the  auditory  nerve  through 
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the  internal  foramen  auditorium.  Two  veins  carry  the  prin- 
cipal part  of  the  blood  from  the  labyrinth  ; one  goes  oft  from 
the  cochlea,  near  its  aquedufl,  and  ends  in  the  lateral  linus ; 
the  other  lies  near  the  aqueduft  of  the  veftibule,  and  carries 
the  blood  from  that  cavity,  and  from  the  femicircular  canals, 
into  the  beginning  of  the  internal  jugular  vein,  by  a triangu- 
lar opening. 

The  portio  mollis  of  the  auditory  nerve  ends,  by  its  trunk, 
at  the  great  folTula  of  the  internal  auditory  hole,  from  whence 
the  filaments  pals  through  feveral  fmall  holes  in  the  baiis  of 
the  cochlea,  to  be  diftributed  through  the  cochlea,  the  vefti- 
bule  and  the  femicircular  canals.  See  Monro  on  the  Ner- 
vous Syftern,  i ab.  XXlX.  XXX.  XXXI. 

The  portio  dura  runs  firft  of  all  into  the  fmall  folTula  of  the 
foramen  auditorium  internum,  then  palfes  through  the  whole 
bony  duct  called  aquacduElus  Fallopii,  and  comes  out  again 
through  the  ftylo-maftoid  hole  of  the  os  temporis.  In  this 
courle  it  communicates  with  the  dura  mater  on  the  upper  or 
antfcrior  fide  of  the  apophytis  petrofa,  at  the  place  where  the 
bony  duft  is  interrupted. 

Having  reached  behind  the  fmall  pyramid  in  the  bottom 
i of  the  tympanum,  this  nerve  fends  a fmall  filament  to  the 
mufcle  of  the  ftapes;  and,  a little  before  it  goes  out  oy  the 
flylo-maftoid  hole,  it  gives  off  another  more  confiderable  fi- 
lament, which  enters  the  tympanum  from  behind  forward, 
palfes  between  the  long  leg  of  the  incus  and  handle  of  the 
malleus,  and  afterwards  runs  crofs  the  whole  breadth  of  the 
tympanum  a little  obliquely,  and  goes  out  at  the  lame  place 
at  which  the  tendon  of  the  anterior  mufcle  of  the  malleus  en- 
ters. 

This  fmall  nerve  is  generally  called  chorda  tympaiii , becaufe 
in  its  palfage  through  the  tympanum  it  has  been  compared 
to  the  cord  of  a drum.  Having  left  the  cavity  of  the  inter- 
nal ear,  it  advances  toward  one  fide  of  the  bafis  of  the  tongue, 

where 
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where  having  joined  the  nervus  lingualis  of  the  fifth  pair,  it 
is  confidered  as  a kind  of  recurrent  ; but  the  remaining  part 

of  its  courfe  mufl  be  referred  to  the  defcription  of  the 
tongue. 

The  portio  dura  of  the  auditory  nerve  having  palled 
through  the  foramen  ftylo-maftoideum,  is  diftributed  in  the 
manner  to  be  afterwards  mentioned  in  the  defcription  of  the 
nerves  •,  and  we  ought  very  carefully  to  obferve  its  different 
communications  with  the  branches  and  rami  of  the  nerves  of 
the  fifth  pair,  with  the  fympatheticus  medius  or  eighth  pair, 
with  the  lecond  pair  of  cervical  nerves,  and  with  the  nervi 
fub-occipitales,  or  tenth  pair  of  the  medulla  oblongata.  See. 

Hearing.  As  the  ienfe  of  hearing  perceives  the  elaftic 
tremors  or  impulsions  of  the  air,  fo  we  obferve  the  fenfitive 
organ  of  the  ear  to  be  compofed  in  a different  manner  from 
that  of  any  of  the  other  fenfes.  It  confifts,  for  the  moft 
part,  either  of  hard  bones,  or  elaftic  cartilages  and  mem- 
branes, which  are  the  mod  exquifitely  enabled  to  receive 
and  communicate  the  neceflary  tremors. 

As  we  have  already  defci'ibed  the  feveral  parts  of  this  com- 
plicated organ,  we  fhall  proceed  to  its  phyfiology. 

The  fonorous  waves  of  the  air  flow  into, the  external  ear, 
which,  from  principles  of  mechanics,  it  muft  of  courle  coilecft 
together.  Elaftic  air  receives,  and  is  the  principal  means  of 
transferring  fonorous  tremors  ; for  found  is  increafed  in  con- 
denfed  air,  and  is  loft  in  vacuo.  Other  bodies,  however 
have  the  property  of  conveying  found  ; and  Dr  Monro  has 
fhewn,  in  his  Phvfiology  of  Fillies,  that  water  conveys  found 
nearly  as  quickly  as  the  atmofphere.  The  transferrin^  me- 
dium receives  thefe  tremors,  either  from  fome  body  ftriking 
againft  it,  or  from  the  medium  ltfelf  colliding  agamft  ano- 
ther body,  or  laftly,  from  the  coliifion  of  two  bodies  agamft: 
each  other.  Every  particle  of  the  body  which  produces 
found  ought  to  ;rcmble  or  vibrate  in  fuch  a manner  as  alter- 
nately 
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nately  to  elevate  and  deprefs  its  plain  furface  into  the  form 
of  arches  or  curves,  fo  as  to  produce  the  above  mentioned 
fonorous  waves.  Thefe  ofcillations  or  impulfions  of  the  air 
are  required  to  fucceed  each  other  with  a certain  velocity  ; 
and,  in  order  to  render  them  audible,  they  muft  not  be  fewer 

than  30  in  a fecond. 

• » 

Acute  founds  are,  in  general,  produced  from  bodies  that 
are  hard,  brittle,  and  violently  fhook  or  ftruck ; but  grave 
founds  from  bodies  of  a contrary  nature.  Thofe  founds,  in 
general,  are  called  acute,  which  are  produced  from  more  nu- 
merous tremors  in  an  equal  time  ; and  thofe  obtufe  or  grave, 
which  are  produced  from  few  tremors.  As  to  any  medium 
between  acute  and  grave  founds,  there  is  none  but  what  is 
arbitrary.  Cords,  or  other  bodies,  that  yield  the  fame  num- 
ber of  vibrations  in  a given  time,  are  faid  to  be  in  unifon  ; if 
one  cord  vibrates  twice  while  another  vibrates  once,  it  pro- 
duces an  ofiave  ; if  one  vibrates  thrice  while  the  other  vibrates 
twice,  it  produces  a fifth  ; and  other  proportions  between 
the  number  of  vibrations  produce  different  tones  or  notes. 
Shorter  cords  produce  {harper  tones  ; and  the  contrary ; 
and  the  tenilons  being  the  fame,  the  lharpnefs  of  the  tones 
will  be  inverfely  proportional  to  their  lengths.  The  lengths 
being  the  fame,  the  fharpnefs  will  be  in  the  fubduplicate 
proportion  of  the  ftretching  force.  Experiments  to  this  pur- 
pofe  are  very  eafily  made  with  a monochord,  or  a feries  of 
cords  ftretched  with  weights. 

The  found  thus  produced,  whether  acute  or  grave,  ftrong 
or  weak,  is  carried  through  the  air  with  a velocity  equal  to 
about  1 142  feet  in  a fecond,  or  above  13  miles  in  a minute  ; 
and  that  with  an  uniform  velocity,  without  abating  in  the 
larger  difhnces ; but  a contrary  wind,  cauling  the  vibrations 
to  extend  more  flowly,  retards  the  progreffion  of  found  about 
one-twelfth  of  its  velocity.  Denfity  and  drynefs  of  the  air 
increafe  the  found,  as  a rarefaction  and  moiffurc  of  the  air 
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leften  it.  Hence,  in  fummer  time,  founds  move  fwifter  ; and 
in  Guinea  it  has  been  obferved  to  pals  at  the  rate  of  1170 
feet  in  a fecond. 

The  found,  thus  every  way  extended,  meets  with  certain 
particles  in  all  adjacent  bodies,  even  in  water  aqd  mercury, 
to  which  it  communicates  fimilar  tremors  or  vibrations  ; not 
only  to  fuch  as  are  in  unifon  with  the  original  tone,  but  alfo 
to  others.  From  hence  it  is,  that  every  found  which  we 
hear  is  a mixture  of  the  original  tone,  produced  by  the  trem- 
bling body,  in  conjunction  with  fecondary  tones  generated 
from  the  elaflic  tremors  of  the  furrounding  bodies.  The 
ftrenqth  of  found  is  increafed,  if  one  audible  or  primary  tone 
follows  the  other  fo  clofely,  that  their  fucceflion  cannot  be 
diftinguifhed  by  the  ear  •,  but,  if  they  follow  each  other  fo 
flowly  as  to  be  diftinguifhable  by  the  ear,  they  produce  an 
echo  ; but,  to  produce  this,  requires  an  interval  of  fix 
thirds  of  time,  or  the  diftance  of  55  feet  between  the  echoing 
body  and  the  ear. 

.The  fonorous  waves  of  the  elaftic  air,  being  driven  into  the 
cartilaginous- funnel  of  our  ear,  are  repelled  and  collected  to- 
gether, by  alternate  reflections  from  its  elaftic  fides,  into  the 
cavity  of  the  concha,  whence  they  proceed  through  the  au- 
ditory paffage  ; where  their  force  is  increafed,  (in  proportion 
to  the  difference  between  the  furface  of  the  outer  ear  and 
the  area  of  the  paffage),  by  being  contrafted  into  fo  narrow 
a compafs,  They  are  likewife  increafed  by  new  founds 

from  the  percuflion  of  the  elaftic  cartilages  arid  hard  bones, 
which  mix  imperceptibly  with  the  primitive  founds. 

The  bottom  or  end  of  the  auditory  paffage  is  terminated^ 
internally  by  the  membrana  lympani ; which  Dr  Haller  fays  is 
not  naturally  perforated,  as  far  as  he  has  been  able  to  difco- 
ver  5 and  that  the  tranfmiflion  of  tobacco-fmoke  from  the 
mouth  through  the  ear  is  fabulous.  Authors  in  general  agree 

witliTiim  now  in  the  former  of  thefe  opinions'  ;*'but  that  an 
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accidental  opening  has  fometimes  happened,  and  that  the 
frnoke  of  tobacco  has  been  blown  through  it  during  life,  is 
certain.  Upon  the  furface  of  this  membrane,  and  more  ei'pe- 
cially  upon  its  conical  cavity  pointing  inward,  the  fonorous 
waves  ftrike,  after  they  have  received  their  laft  reflections 
from  the  auditory  pallage,  by  which  the  elaftic  fabric  of  this 
membrane  is  forced  into  ofcillaticn. 

The  membrane  is  ftretched  over  the  tympanum,  con- 
taining the  little  bones  to  which  the  fmall  mufcles  of  the 
internal  ear  are  fixed.  By  means  of  the  tenfor  of  the  mal- 
leus, the  membrane  of  the  tympanum  is  the  better  difpo- 
fed  to  hear  weak  founds  ; and  the  other  mufcle  ferves  to 
moderate  thofe  that  are  too  violent,  by  drawing  the  malleus 
from  the  incus  ; by  which  means  the  propagation  of  the  fo- 
norous tremors  is  interrupted.  If  the  membrane  of  the  tym- 
panum be  broke,  or  the  bones  of  hearing  diflocated,  the  per- 
lon  becomes  at  firft,  hard  of  hearing,  and  afterwards,  fays  Dr 
Haller,  pvfeiftly  deaf.  There  have  been  inllances,  however, 
where  the  membrana  tympani  has  been  partly  delfroyed,  and 
yet  the  perfon  has  retained  the  fenfe  of  hearing,  though  lefs 
diftintftly  than  before. 

The  malleus  returns  the  tremors  imprefTed  upon  the  mem- 
brane of  the  tympanum  to  the  incus,  which  fends  it  inwards 
to  the  next  bones. 

The  Jiapes,  aptly  enough  fo  called  from  its  figure,  lies  in- 
clined, and  is  covered  by  its  own  mufcle,  which  feems  to 
draw  the  ftapes,  that  it  may  lie  higher  up,  under  the  back 
part  of  the  feneftra  ovalis,  and  pafs  out  of  it  before.  Thus 
the  nervous  pulp  of  the  veftibulum  is  prefled  by  the  bafts  of 
the  ftapes,  and  by  the  air  of  the  tympanum  ; and  the  Eufla- 
obian  tube,  by  the  aCtion  of  the  circumjacent  mufcles,  may 
be  comprefied  and  clofed,  and  probably  a little  relaxed  and 
opened  again,  by  the  circumflex  mufcle  of  the  moveable  pa- 
late. By  this  canal  the  infpired  air  enters  into  the  tymps- 
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num,  to  be  changed  or  renewed  ; and  it  alfo  ferves  to  convey 
the  mucus  that  covers  the  little  bones  and  the  tympanum  t 
Nor  is  it  at  all  improbable  that  the  air  enters  by  this  tube, 
to  fupport  the  tympanum  when  it  is  prelTed  inward  by  the 
more  violent  founds  ; for  founds  themfelves,  received  into 
the  mouth,  are  this  way  conveyed  to  the  organ  of  hearing. 
In  infpiration,  the  air  preffes  the  membrane  of  the  tympa- 
num outward  ; and  from  thence  proceeds  that  clafhing  or 
whifpering  noife,  by  which  the  hearing  is  obfcured,  in  yawn- 
ing ; for  then  the  air  entering  more  abundantly  through  the 
cavity  of  the  tube,  to  the  tympanum,  refills  the  tremors  of 
the  external  air. 

With  refpeel  to  the  nerve  which  is  diftributed  through  the 
Teftibulum  and  femicircular  canals,  there  is  no  doubt  but  it 
5s  (truck  by  the  tremors  of  the  external  air,  propagated  to 
the  (tapes  ; from  whence  the  tremors  immediately  pafs 
through  the  feneftra  ovalis,  to  prefs  upon  the  naked  pulp  of 
the  nerve  j and  it  is  probable  that  the  fpiral  plaflp  of  the 
cochlea,  fpread  full  of  nerves,  is  agitated  with  tremors  from 
the  ofcillations  of  the  membrane  of  the  tympanum,  by  which 
the  air  in  the  cavity  of  the  tympanum  is  agitated,  fo  as  to 
prefs  the  membrane  of  the  feneftra  rotunda,  which  again  a- 
gitates  the  air  contained  in  the  cochlea. 

The  preceding  conjecture  is  plaufible  ; fince  the  fpiral  plates 
form  a triangle,  with  a very  acute  vertex,  on  whofe  furface 
it  is  poflible  that  a number  of  tranfverfe  nervous  cords  may 
be  ftretched  and  thefe  cords,  being  of  different  lengths, 
will  be  in  unifon  with  a variety  of  tones,  fo  as  to  tremble 
ifochronally  with  them-,  namely,  the  longeft  cords  in  the 
bafts  of  the  cochlea  with  grave  founds  ; and  the  (horteft  cords 
nearer  the  tip  or  apex,  with  (harper  founds.  Whether 
are  founds  perceived  in  the  middle  femicircular  canals,  fince 
thefe  alone  are  found  in  all  claffes  of  animals  ? Are  they  de- 
tained in  theie  canals,,  in  the  cochlea,  and  by  the  membrane 
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fufpended  through  the  veftibulum  ? This  feems  probably 
the  cal'e. 

From  what  has  been  faid,  it  appears  that  the  elaftic  Vaves 
or  tremors  of  the  air  come  through  the  outer  ear  and  audi- 
tory paflage,  to  the  membrane  of  the  tympanum  which 
being  injured,  and  not  repaired,  the  hearing  is  in  a great 
meaiure  deltroyed.  This  feems  to  be  ftretched,  for  hearing 
weak  founds,  by  the  mufcles  of  the  malleus.  From  this 
membrane  the  found  is  conveyed  through  the  fmall  bones  to 
the  veftibulum  ; for,  thefe  bones  being  deftroyed,  the  hear- 
ing is  again  abolifhed.  The  bony  iides  of  the  veftibulum,  by 
their  tremulation,  agitate  the  fmall  quantity  of  aqueous  fluid 
furrounding  the  nervous  pulp.  It  feems  to  be  {truck  by  the 
nervous  pulp  fufpended  in  the  veftibulum,  and  that  tremor 
feem  to  be  continued  through  tlfe  continuous  pulp  of  the 
cochlea  and  lemicircular  canals.  Of  more  than  this  we  are 
not  certain  j but,  by  undoubted  experiments,  tremors,  and 
even  elaftic  founds,  communicate  themlelves  by  the  internal 
Euftachian  tube,  and  through  all  the  bones  of  the  fltull,  fo  as 
to  impreis  their  force  upon  the  auditory  nerve. 

The  diftin£tion  of  founds  proceeds  from  the  celerity  of 
the  tremors  excited  in  the  hearing  nerve,  according  as  they 
fucceed  each  other  more  fwiftly  or  {lowly.  It  is  not  necefla- 
ry  that  the  mind  fhould  number  them  ; it  is  fuffleient  that 
fhe  perceive  their  numbers  to  be  different,  and  that  this  dif- 
ference excites  a variation  in  the  thoughts  and  ideas  thence 
arifing.  Does  the  harmony  or  agreeablenefs  of  founds 
arife  from  the  number  of  parts  founding  together  in  uni- 
fon  ? and  does  the  mind  number  the  degrees  of  confo- 
nance,  fo  as  to  pleafe  herfetf  in  a majority  of  them  f 
Thefe  are  queftions  denied  by  the  moft  expert  muficians, 
who  make  it  appear  that  there  is  an  agreeablenefs,  and 
£hat  very  confiderable,  tn  iounds  approaching  the  leaft  to 
H .consonance,  and  which,  are  in  a proportion  very  difficult  to 
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determine.  Why  do  founds  often  become  too  fharp  for  the 
ear  ? becaufe  our  auditory  nerves  feem  to  be  fo  {trained  upon 
the  fpiral  plates,  as  to  be  in  danger  of  breaking.  Thus,  drinking 
glades  are  broken  by  fharp  founds  ; and  the  hearing  is  fome- 
times  almoft  loft  for  a while  by  the  violently  fhrill  whiftlings 
of  the  inhabitants  of  the  Canary  iflands. 

Sect.  V.  The  M o u t h,  & c. 

lat I 'oducl ion.  The  word  mouth  may  have  two  figniScations  : 
For,  firft,  it  means  the  tranfvcrfe  flit  between  the  nofe  and 
chin,  formed  by  the  lips  ; and,  fecondlv,  it  expreffes  the  in- 
ternal cavity,  of  which  this  tranfverfc  flit  is  the  external  o- 
pening.  lor  this  reafon,  the  mouth  may  be  diftinguilhed 
into  external  and  internal ; and  the  parts  of  which  it  eon- 
iifts  may  likewife  come  under  the  fame  two  general  heads. 
The  bony  parts  are  the  ofla  maxillaria,  ofla  palati,  maxilla, 
inferior,  and  the  teeth  : To  thefe  we  may  add  the  os  hyoides, 
and  the’  upper  veftebrae  of  the  neck. 

The  external  parts  of  the  mouth  are,  the  two  lips,  one 
upper,  the  other  under  ; the  borders  or  red  parts  of  the  lips  ; 
the  corners  of  ccmmiftures  of  the  lips  ; the  fofTula  of  the  up- 
per lip,  the  bails  of  the  under  lip  ; the  chin  ; the  bafis  of 
the  chin ; the  fkin  ; the  beard  ; and  even  the  cheeks,  as 
being  the  lateral  parts  of  the  mouth  in  general,  and  of  the 
lips  in  particular. 

The  internal  parts  of  the  mouth  are,  the  gums,  palate, 
feptum  palati,  uvula,  amygdalae,  the  tongue,  the  membrane 
which  lines  the  whole  cavity  of  the  mouth,  the  falival  duffs 
and  glands,  and  the  bottom  of  the  mouth.  We  might  like- 
wife reckon,  among  the  internal  parts  of  the  mouth,  all  the 
mufcles  that  have  any  relation  to  it,  as  tliofe  of  the  lips,  of 
the  tongue,  of  the  uvula,  of  the  feptum  palati,  Sc c.  5 and  to 
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thefe  might  be  added  the  mufcles  of  the  lower  jaw,  and  of 
the  os  hyoides. 

§ i.  1 he  Cheeks,  Lips , and  Gums. 

The  cheeks  and  lips  form  the  fides  and  entry  of  the  cavity 
of  the  mouth.  They  are  formed  in  general  by  the  connec- 
tion of  feveral  flefhy  portions  of  different  breadths,  fixed 
round  the  convex  iides  of  the  two  jaws,  covered  on  the  out- 
fide  with  the  fkin  and  fat,  and  lined  on  the  inlide  by  a glan- 
dular membrane.  Befides  all  this,  the  lips  feem  likewife  to 
have  a fat  loft  fpongy  fubftance  in  their  compofition,  which 
fwclls  and  lubfides  on  certain  occafions,  independently  of  the 
action  of  the  mufcles  belonging  to  them. 

The  fubftance  which  forms  the  red  border  of  the  lips  is 
very  different  from  the  reft  of  the  lkin,  being  a colle&ion  of 
very  fine,  long,  villous  papillae,  clofely  connedled  together, 
aud  covered  by  a fine  membrane,  which  feems  to  be  both  a 
continuation  of  the  epidermis,  and  of  that  pellicle  which  co- 
vers the  glandular  membrane  of  the  cavity  of  the  mouth. 
This  fubftance  is  extremely  fenfible,  and  very  painful  when 
the  outer  membrane  is  by  any  accident  deftroyed.  The  in- 
ternal membrane  of  the  upper  lip  forms  a final!  middle  frae- 
num  above  the  firft  dentes  inciforii. 

The  gums  are  that  reddifh  fubftance  which  covers  the 
two  fides  of  the  whole  sdveolary  border  of  both  jaws,  infinu- 
ates  itfelf  between  all  the  teeth,  furrounds  the  collar  of  each 
tooth  in  particular,  and  adheres  very  ftrongly  to  them. 
Therefore  the  outer  and  inner  gums  are  continuous,  and 
both  together  form  juft  as  many  openings  as  there  are  teeth. 

The  fubftance  of  the  gums  is  of  a very  lingular  ftrudture, 
refembling,  in  fome  meafure,  the  texture  of  a hat,  fuppofed 
to  be  very  compadt  and  elaftic.  It  is  not  immediately  fixed 
to  the  bones  of  the  jaws,  but  by  the  intervention  of  the  peri- 
neum, with  which  it  is  perfectly  united  j and  it  is  covered 
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bv  a fine  ftrong  even  membrane,  which  flicks  very  clofe  to 
the  fubftance  of  the  gums  •,  and  feems  to  be.  a continuation 
of  that  thin  membrane  which  goes  to  the  lips  and  cheeks, 
and  of  that  which  goes  to  the  tongue. 

The  arteries  which  go  to  the  lips,  cheeks,  and  gums,  are: 
ramifications  of  the  external  carotid,  and  chiefly  ot  thofe 
branches  called  maxillares  exxernae  et  internal.  The  veins  are 
ramifications  of  the  external  jugular. 

The  nerves  of  thefe  parts  come  from  the  maxillaris  lupe- 
rior  and  inferior,  which  are  branches  of  the  fifth  pair  •,  and 
alfo  from  the  portio  dura  of  the  auditory  nerve,  or  fympa- 
theticus  minimus-,  the  ramifications  of  which  are  fpread  in 
great  numbers  on  all  thefe  parts,  and  communicate  in  a An- 
gular manner  with  the  nerves  of  the  fifth  pair  in  feveral 
places,  as  may  be  leen  in  the  Defcription  of  the  Nerves. 

The  mufcles  of  the  lips  are  commonly  divided  into  com- 
mon and  proper.  The  common  mufcles  are  thofe  which  end 
at  the  angles  or  commifiures  of  the  two  lips ; and  thofe  arc 
proper  which  are  fixed  in  one  lip  only ; which  are  again  fub- 
divided  into  the  proper  mufcles  of  the  upper  lip,  and  proper 
mufcles  of  the  under  lip.  All  thefe  mulcles  have  particular 
names ; fome  of  them  are  taken  from  the  peculiar  conforma- 
tion of  the  mufcles,  fome  from  the  inlertions  or  fituation, 
and  fome  from  the  ufes  attributed  to  them,  as  has  been  al- 


ready defcribed. 

The  mufcles  may  be  enumerated  Ll  the  following  order  ; 
Levator  anguli  oris ; levator  labii  fuperioris  alaeque  nafi ; 
depreffor  labii  fuperioris  alaeque  nafi  ; depreffor  anguli  oris  j 
depreffor  labii  inferioris  -,  levator  labii  inferions buccinator  5 
*ygomaticus  major,  zygomaticus  minor,  orbicularis  ons.  Sa 

Vol.  I. 

The  common  mufcles  of  the  lips  either  draw  both  corners 
of  the  mouth  at  once,  or  only  one  at  a time,  according  to 
the  different  direction  of  their  fibres.  The  proper  mufcles 
pull  the  different  parts  of  the  lips  in  wfikh  they  are  infe*e  * 
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The  buccinators,  in  particular,  may  ferve  to  move  the  food 
in  maftication.  An  entire  treatife  might  be  written  on  the 
almoft  innumerable  combinations  of  the  different  motions  of 
all  thefe  mufcles,  according  to  the  different  paflions,  and  ac- 
cording to  the  different  pollutes  in  which  a man  may  put  his 
face.  None  are  more  affedling  than  thofe  produced  by  the 
cutanei  alone,  efpecially  in  weeping.  By  their  infertions 
in  the  bone  of  the  lower  jaw,  they  draw  up  the  lower  part 
of  the  integuments  of  the  neck,  and  thofe  of  the  bread  next, 
to  thefe;  for  they  cannot  move  the  jaw.  In  old  people,  and 
in  thofe  who  are  very  much  emaciated,  thefe  mufcles  may  be 
perceived  by  the  eye,  under  the  chin,  and  on  the  neck. 

§ 2.  The  Palate , Uvula , Ufc. 

The  palate  is  that  arch  or  cavity  of  the  mouth,  furrounded 
anteriorly  by  the  alveolary  edge  and  teeth  of  the  upper  jaw,, 
and  reaching  from  thence  to  the  great  opening  of  the  pha- 
rynx. The  arch  is  partly  folid  and  immoveable,  and  partly 
foft  and  moveable,  lhe  folid  portion  is  that  which  is  bound- 
ed by  the  t;eth,  being  formed  by  the  two  offa  maxillaria  and 
two  offa  pa  ati.  l he  foft  portion  lies  behind  the  other,  and 
runs  backward  like  a veil  fixed  to  the  edge  of  the  offa  palati,. 
being  foimed  partly  by  the  common  membrane  of  the  whole 
arch,  and  partly  by  feveral  mufcular  fafciculi,  See. 

The  membrane  that  covers  all  this  cavity',  is  continued  with 
the  membrane  of  the  nares,  upon  the  inner  furface  of  the 
pharynx.  It  is  very  thick  let  with  fmall  glands,  known  under 
the  name  of  palatine , the  orifices  of  which  are  not  fo  fenfible 
as  in  the  pharynx,  and  efpecially  in  the  rugae  of  its 
fu  peri  or  portion,  win  re  Mr  Heilfer  obferved  a confiderable 
or  fice,  and  a canal  proportioned  to  that  orifice,  which  he 
could  calily  inflat  with  air.  Small  duifb  of  the  fame  kind 
'vttu  w hat  ha*  now  been  xno..i.o.ied,  may  be  luppofed  to  lie 
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along  the  middle  line  or  raphe  of  the  arch  of  the  palate,  and 
along  the  alveolary  edge,  becaufe  of  fome  ftnall  tubercles  or 
points  which  appear  there. 

This  membrane,  together  with  that  of  the  pofterior  nares, 
forms,  by  an  uninterrupted  continuation,  the  anterior  and 
pofterior  furface  of  the  foft  portion  of  the  palate,  or  velum 
palati,  fo  that  the  mufcular  fafciculi  of  this  portion  lie  in  the 
duplicature  of  a glandular  membrane. 

The  velum  or  valvula  palati,  terminates  below  by  a loofe 
floating  edge,  reprefenting  an  arch  fituated  traDfverfely  above 
the  bafts  or  root  of  the  tongue.  1 he  liigheft  portion  or  top 
of  this  arch  fuftains  a fmall,  foft,  and  irregularly  conical 
glandular  body,  fixed  by  its  bafts  to  the  arch,  and  its  apex, 
which  hangs  down  without  adhering  to  any  thing,  is  called 

uvula. 

On  each  fide  of  the  uvula  there  are  two  mufcular  half 
arches,  called  columnae  fepti  palati.  They  are  all  joined  to  the 
uvula  by  their  upper  extremities,  and  difpofed  in  luch  a man- 
ner as  that  the  lower  extremities  of  the  two  which  lie  on  the 
fame  fide,  are  at  a little  diftance  from  each  other,  and  fo  as 
that  one  half  arch  is  anterior,  the  other  pofterior,  an  oblong 
triangular  fpace  being  left  between  them,  the  apex  of  which 
is  turned  toward  the  bafis  of  the  uvula. 

The  two  half  arches  on  one  fide,  by  joining  the  like  half 

arches  on  the  other  fide,  form  the  entire  arch  of  the  edge  of 
the  feptum.  The  pofterior  half  arches  run  by  their  upper 
extremities,  more  direftly  toward  the  uvula  than  the  anterior. 
The  anterior  half  arches  have  a continuation  with  the  fides 
of  the  bafis  of  the  tongue,  and  the  pofterior  with  the  fides 
of  the  pharynx.  At  the  lower  part  of  the  fpace  left  between 
the  lateral  half  arches  on  the  fame  fide,  two  glands  are  fitu- 
ated, termed  amygdalae , which  {hall  be  delcribed  hereafter, 

ogether  with  the  glandular  ftrufture  of  the  uvula,  among 
the  other  glands  of  the  mouth. 
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The  half  arches  are  chiefly  made  up  of  feveral  flat  llefliy 
portions,  almolt  in  the  lame  manner  with  the  body  oi  tnc 
feptum.  The  membrane  which  covers  them  is  thinner  than 
the  other  parts  of  it  towards  th«  palate,  pharynx,  and  tongue. 
Each  [ ortion  is  a diiblfidt  muitle,  the  greatcit  part  of  which 
terminates  by  one  extremity  in  the  fubitance  oi  tne  leptunr 
and  of  the  half  arches,  and  by  the  other  extremity  in  parts 
different  from  thefe. 

As  anatomifts  ufed  formerly  to  alcribe  all  thefe  mufcles,  as 
far  as  they  know  them,  to  the  uvula,  without  any  regard  to 
the  feptum,  they  termed  them  in  general  either  ptery-Jla- 
phylihi , or  perijlaphyhni.  The  la  It  part  of  thefe  two  com- 
pound words  exureffes  the  uvula:  The  firft  part  of  the  lirfl 
word  is  an  abridgement  of  ptery-goides,  and  exprefles  the 
infertion  of  thefe  muicles ; but  the  firfl  part  or  the  fecohd 
word  finniiies  no  more  than  round,  or  about,  &c. 

We  might  make  ufe  of  the  term  peri Jfaphylinus  as  a general 
denomination  for  the  mufcles  belonging  to  the  feptum, and  then 
add  the  other  terms,  of  which  thefe  names  have  been  made 
up  by  modern  writers.  But  the  reader  will  find  it  more  a- 
greeable  to  ufe  the  names  exprtfled  in  the  treadle  on  the 
mufcles  already  deferibed. 

Of  the  mufcles  of  the  palate  we  have  found  the  conftric- 
(ores  ifthmi,  faucium,  palato  phyryngei,  tenferes  palati,  leva- 
tores  palati,  and  azygos  uvulae.- 

The  feptum  palati  ferves  to  conduct  the  lacrymal  lymph, 
and  that  which  is  continually  aliened  on  the  arch  of  the 
palate,  into  the  pharynx.  It  ferves  for  a valve  to  hinder 
what  we  iwallow,  and  efpeciaily  what  we  drink,  from  return- 
ing by  the  nofe.  • . . 
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§ 3.  The  Tongue. 

The  tongue  is  a foft  flefhy  body,  which  fills  all  that  part  of 
the  cavity  of  the  mouth  that  is  furrounded  by  the  alveolary 
border  and  teeth  of  the  lower  jaw,  and  extends  ftiil  farther 
back.  All  this  fpace  is  therefore  in  a manner  the  mould  and 
meafure  of  the  length  and  breadth  of  the  tongue,  as  well  as 
of  its  thicknefs  and  figure. 

The  tongue  is  divided  into  the  bafis  and  point ; the  up- 
per and  under  fides  ; and  the  lateral  portions  or  edges.  The 
bafis  is  the  pofterior  and  thickeft  part  j the  point,  the  ante- 
rior and  thinneft  part.  The  upper  fide  is  not  quite  flat,  but 
a little  convex,  and  divided  into  two  lateral  halves,  by  a {hal- 
low deprefied  line,  called  line  a linguae  mtdiana.  The  edges 
are  thinner  than  the  other  parts,  and  a little  rounded,  as  well 
as  the  point.  1 he  lower  fide  reaches  only  from  the  middle 
of  the  tongue  to  the  point. 

The  tongue  is  principally  compofed  df  very  foft  flefhy  fi- 
bres, intermixed  with  a particular  medullary  fubftance,  and 
diipofed  in  various  manners  Many  of  thefe  fibres  are  con- 
fined to  the  tongue  without  going  any  farther  ; the  reft  form 
feparate  mufcles,  which  go  out  from  it  in  different  ways,  and 
are  inferred  in  other  parts.  Ail  the  upper  fide  of  the  tongue 
is  covered  by  a thick  membrane  of  a papillary  texture,  upon 
which  lies  another  very  fine  membrane  like  a kind  of  epi- 
dermis, which  is  likewife  continued  over  the  lower  fide,  but 
without  papillae.  Under  the  epidermis,  on  the  furface  of 
the  tongue,  we  find  the  corpus  mucofum  thicker  but  more 
moift  than  in  other  parts  of  the  body.  This  difpofition 
feems  neceftary  to  protect  the  tender  papillae,  which  are 
the  organs  of  tafte.  In  brute  animals  a perforated  mucous 
net-work  receive  the  papillae,  which  are  in  a manner  wrap- 
ped 
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ped  up  in  capfules  of  this  mucous  body  covered  with  the  cu- 
ticle. 

Three  forts  of  papillae  may  be  diftinguifhed  in  the  upper 
fide  of  the  tongue  * capitatae,  femi-lenticulares,  and  villofae. 
Thofe  of  the  firlf  kind  are  the  largeft,  and  are  of  a lenticu- 
lar form,  having  round  heads  with  lhort  Items,  they  lie  on 
the  balls  of  the  tongue  in  fmall  fuperjficial  fofiulae. 

They  have  a fmall  depreffion  in  the  middle  of  their  upper 
or  convex  iide,  which  opens  into  a mucous  follicle.  They 
occupy  the  whole  furface  of  the  bafts  of  the  tongue,  and 
they  are  lituated  near  each  other  in  fuch  a manner  as  that 
the  molt  anterior  form  an  angle.  They  are  glandular  papil- 
lae, or  fmall  falival  or  muciiaginous  glands,  of  the  fame  kind 
with  thofe  that  are  to  be  defcribed  hereafter. 

We  commonly  obferve  about  the  middle  of  this  part  of 
the  tongue  a particular  hole  of  different  depths,  the  inner 
furface  of  which  is  entirely  glandular,  and  filled  with  fmall 
papillae  like  thofe  of  the  firlt  kind.  It  is  called  foramen  cae- 
cum Morgaguii,  as  being  rirlt  delcribed  by  that  author.  It  is 
nothing  elfe  than  the  meeting  of  excretory  dufts  of  glands 
fituated  in  the  tongue,  and  which  throw  out  a thick  faliva. 

1 he  papillae  of  the  fecond  kind,  or  femilenticulares,  are 
fmall  orbicular  eminences,  only  a little  convex,  their  circular 
edges  not  being  feparate  from  the  furface  of  the  tongue. 
When  we  examine  them  in  a found  tongue  with  a good  mi- 
crofcope,  we  find  their  convex  fides  full  of  fmall  holes  or 
pores,  like  the  end  of  a thimble. 

They  lie  chiefly  in  the  middle  and  anterior  portions  of  the 
tongue,  and  are  fometimes  moft  vifible  on  the  edges.  They 
appear  to  be  very  fmooth  and  polifhed  even  to  the  naked  eye, 
and  they  are  often  feen  in  living  fubje£ts  They  foon  lofe 
their  confifrence  after  death,  fo  that,  by  rubbing  them  feveral 
times,  they  may  be  drawn  out  in  form  of  fmall  foft  pyramids 
inclined  to  one  fide. 
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- Phe  papillae  of  the  third  kind,  or  villofae,  are  the  fmallefl 
and  moft  numerous.  They  fill  the  whole  furface  of  the  up- 
per fide  of  the  tongue,  and  even  the  interflices  between  the 
other  papillae.  I hey  would  be  more  properly  named  papillae 
conicae  than  villofae , from  the  figure  which  they  appear  to 
have  when  examined  through  a microfcope  in  clear  water. 
They  are  naturally  foftifh,  but  they  become  extremely  flaccid 
after  death,  fo  that  by  handling  them  they  may  be  made  fhort 
and  thick,  whereas  they  are  naturally  long  and  fmall.  Ana- 
tomifts  confider  thefe  as  the  extremities  of  the  veffels  and 
nerves  of  the  tongue. 

The  flefhy  fibres  of  which  the  tongue  is  compofed,  and 
which  go  no  further  than  the  tongue,  may  be  termed  mufcuH 
linguae  inieriores.  The  fibres  thefe  mufcles  confift  of  are  of  three 
general  kinds  j longitudinal,  tranfverfe,  and  vertical ; and  each 
of  thefe  fituations  admits  of  different  degrees  of  obliquity. 
The  longitudinal  fibres  point  to  the  balls  and  apex  of  the 
tongue,  and  feem  partly  to  be  expanfions  of  the  mufeuli  ftylo- 
flofli,  hyo-glofli,  genio-gloffi,  and  lingualis.  The  vertical 
fibres  feem  likewife  to  be  in  part  produced  by  thefe  mufcles. 

Btfides  thefe  mixed  productions,  there  is  a diitinct  plane 
of  longitudinal  fibres,  which  run  near  the  furface  of  the  up- 
per fide  of  the  tongue,  and  a diftinct  tranfverfe  plane  under 
them.  All  thefe  fibres  are  partly  interwoven,  one  portion  of 
them  terminating  at  the  two  edges  of  the  tongue,  and  the 
other  at  the  balis  and  point,  without  going  to  any  other  part ; 
and  they  lie  immediately  above  thofe  that  belong  to  the  ge- 
nio-glofli.  To  difeover  all  thefe  different  fibres,  and  their 
different  degrees  of  direction,  we  need  only  cut  the  tongue 
longitudinally,  after  it  has  been  boiled,  or  long  macerated  in 
ftrong  vinegar. 

The  mufeuli’  exterjores,  are  thofe  which  by  one  extremity 
make  a part  of  the  body  of  the  tongue,  and  are  fixed  by  the 
ether  in  fome  part  without  yie  tongue.  Of  thefe  we  com- 
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monly  reckon  three  pairs ; ftylo-gloffi,  hyo-gloffi,  genio- 
gloffi. 

The  mufcles  which  move  the  os  hyoides  belong  likewife 
to  the  tongue.  The  names  of  thefe  are,  Mylo-hydidaei , getiio- 
hyoidnei,  Jlylo-hyoidaei , otno-hyoidaei , Jlenio-hyoidati. 

When  either  of  the  ftylo-gloffi  afts,  it  turns  the  tongue 
toward  the  cheek,  and  forces  the  aliment  between  the  upper 
and  lower  molares.  When  they  aft  jointly  with  the  lateral 
portions  of  the  fuperior  fiefhy  plane  of  the  tongue,  they  turn 
the  tongue  obliquely  upward  to  the  teeth  of  the  upper  jaw, 
and  near  the  cheeks,  as  when  we  brng  down  any  part  of  the 
food  that  may  have  ftuck  there  after  maftication.  When 
they  aft  jointly  with  the  lateral  portions  of  the  hyo-gloffi,  they 
turn  the  tongue  downward  between  the  lowtr  teeth  and  the 
cheek. 

When  all  the  parts  of  the  hyo-gloffi  aft  together,  they 
fhorten  the  tongue.  They  likewife  turn  the  point  of  the 
tongue  between  the  teeth  and  the  under  lip,  and  make  it 
pafs  over  that  lip  The  fuperior  fleffiy  plane  of  the  body  of 
the  tongue  bends  it  upward  toward  the  palate,  and  makes  it 
pafs  along  and  lick  the  upper  lip. 

The  tongue  is  fixed  in  the  mouth,  not  only  by  mufcles, 
but  alfo  by  ligaments,  which  are  for  the  molt  part  mem- 
branous. 1'he  principal  ligament  is  that  called  the  fraenum> 
which  is  the  prominent  fold  that  appears  firft  under  the 
tongue  when  we  raile  it,  with  the  mouth  opened  •,  and  is  no 
more  than  a continuation  or  loofe  duplicature  of  that  mem- 
brane which  covers  the  inferior  cavity  of  the  mouth.  It  co- 
vers the  curvature  of  the  anterior  portion  of  the  genio- gloffi 
from  the  point  of  the  tongue,  alrnoft  as  high  as  the  middle 
interftice  between  the  lower  dentes  inciforii. 

The  o.her  ligaments  of  the  tongue  are  the  fmall  membra- 
- nous  fold  which  runs  along  the  middle  of  the  convex  fide  of 
the  epiglottis  to  the  bafis  of  the  tongue,  and  the  membranous 
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folds  which  cover  the  inferior  half  arches  of  the  feptum  pa- 
lati.  Thefe  three  folds  are  continuations  of  the  membrane 
which  covers  the  neighbouring  parts.  The  aponeurotic  liga- 
ments of  the  ftylo-gloffus  may  be  looked  upon  as  true  lateral 
ligaments  of  the  tongue  j and  they  adhere  a little  to  the 
lower  part  of  the  mufculus  pterygoidaeus  internus,  or  ante- 
rior. 

The  principal  blood-veffels  of  the  tongue  are  thofe  that  ap- 
pear fo  plainly  on  its  lower  furface  on  each  fide  of  the  frae- 
num  ; and  they  conGft  of  one  artery  and  one  vein,  which 
accompany  each  other,  and  are  called  arteriae  e t venae  J'ublin - 
guales  or  raninae.  The  veins  lie  next  the  fraenum,  and  the 
arteries  on  the  other  fide  of  the  veins.  The  arteries  are  rami 
of  the  lecond  internal  or  anterior  branch  of  the  external  ca- 
rotid on  each  fide,  and  communicate  with  the  firfl:  external 
or  pofterior  branch  of  the  fame  carotid,  &c.  The  veins  are 
commonly  rami  of  a branch  of  the  external  jugular  vein,  de- 
fcribed  among  the  other  veins. 

We  obferve  fix  nervous  ropes  to  go  very  diftinttly  to  the  balls 
of  the  tongue,  and  to  continue  their  courfe  through  its  whole 
fubftance  all  the  way  to  the  point.  Two  of  thefe  ropes  arc 
rami  of  the  inferior  maxillary  nerves,  or  of  the  third  branch 
of  the  fifth  pair  •,  other  two  are  the  nerves  of  the  ninth  pair  ; 
and  the  remaining  two  are  fmall  portions,  or  the  firlt  branch- 
es of  the  eighth  pair. 

The  great  lingual  nerve  on  each  fide  runs  forward  between 
the  mufculus  mylo  hyoidaeus  and  hyo-gloffus,  under  the  geni. 
gloflus,  and  is  diflributed  to  the  flefhy  fibres  all  the  way  to 
the  point  of  the  tongue,  communicating  by  feveral  fmall  fila- 
ments with  the  lingualis  minor,  and  with  the  nerve  from  the 
eighth  pair.  For  the  other  diftributions  of  it,  we  refer  to 
the  defcription  of  the  nerves. 

The  fmall  lingual  nerve  on  each  fide  goes  off  from  the 
maxillaris  inferior,  fometimes  at,  and  fometimes  before,  its 
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paflage  between  the  pterygoid  mufcles.  Afterwards,  fepa- 
rating  more  and  more  from  the  trunk,  it  pafles  under  the  la- 
teral part  of  the  tongue,  over  the  fublingual  gland  ; of  which 
hereafter.  It  fupplies  the  neareft  parts  of  the  tongue  as  it 
pafles ; and  then  entering  its  fubftance,  terminates  at  the 
point,  having  fent  a great  number  of  filaments  to  the  papil- 
lary membrane.  It  communicates,  as  has  been  faid,  with  the 
lingualis  major,  and  with  the  nerve  from  the  eighth  pair. 

This  lingual  nerve,  a little  after  it  leaves  the  maxillaris  in- 
ferior, receives  the  chorda  tympani,  which  was  formerly- 
mentioned  in  defcribing  the  ear. 

This  fmall  nervous  rope  has  been  looked  upon  by  anato- 
mifts  as  a kind  of  fmall  recurrent  of  the  nervus  lingualis  ; 
but  as,  in  fome  fubje&s,  it  appears  to  make  fimply  an  acute 
angle  with  the  lingual  nerve,  and  as  this  lingual  nerve  is 
fiomething  larger  after  this  angle,  it  ought  rather  to  be  belie- 
ved to  come  from  the  tympanum,  and  to  unite  with  the  lin- 
gual nerve,  than  to  arife  from  this  nerve,  and  run  up  to  the 
tympanum.  In  fome  fubjefls,  the  union  of  this  nerve  with 
the  lingualis  is  in  a manner  plexiform,  and  very  difficult  to  be 
unfolded. 

The  lingual  nerve  of  the  eighth  pair,  which  is  its  firfl: 
branch,  runs,  firfl:  of  all,  on  the  infide  of  the  digaftric  mufcle 
of  the  lower  jaw,  and  fupplies  the  genio-hyoidaei,  the  neigh- 
bouring mufcles  of  the  balls  of  the  tongue,  and  thole  of  the 
pharynx.  Afterwards,  it  fends  out  the  ramifications,  and 
forms  the  communications  defcribed  in  the  hiftory  of  the 
nerves ; and,  laftly,  goes  to  the  lower  part  of  the  tongue, 
where  it  communicates  with  the  lingual  ramus  of  the  fifth 
pair,  and  with  the  lingual  ramus  of  the  ninth. 

The  tongue  is  the  organ  of  that  fenfe  called  the  tnJJe  ; and, 
by  certain  experiments,  it  appears  that  the  power  of  tafie  is 
exercifed  by  the  tongue  chiefly,  although  it  is  not  confined  to 
the  tongue  alone.  For,  on  whatever  part  of  the  mouth,  pa- 
late, 


i<58 


THE  MOUTH,  Part  VI. 

late,  or  cheeks,  we  apply  a fapid  body,  we  do  not  perceive  the 
fenfe  of  pain,  but  of  tafte  ; and  from  fome  bodies,  as  arum, 
pepper,  &c.  the  fenfation  produced  will  be  ftronger  and  more 
diftinft  in  thefe  parts  than  any  where  elfe.  That  fenfation  which 
Is  fometimes  excited  in  the  ftomach,  oefophagus,  apd  fauces, 
by  the  regurgitation  of  the  aliments,  feems  alfo  to  belong  to 
the  tongue,  to  which  the  fapid  vapours  are  fent  back,  uncom- 
monly acrid  and  penetrating  ; and  even  that  ienie  which  is 
fometimes  occafioncd  in  the  ftomach,  oefophagus,  and  fauces, 
from  a riling  of  the  aliments,  leems  alio  to  be  owing  to  the 
tongue,  to  which  the  tafteable  vapours  are  conveyed. 

The  papillae  of  the  tongue,  which  are  larger  and  fofter 
than  thofe  of  the  fkin,  and  perpetually  moift,  perform 
the  office  of  touch  more  exquilitely  than  the  fill  all  and 
dry  cutaneous  papillae.  The  papulae  of  the  tongue  being 
railed  a little  protuberant  to  perform  the  office  of  tafte,  are 
affedted  in  a particular  manner  by  falts  diffdved  in  water,  cr 
faliva,  and  applied  agairfft  their  tips  orlumniits  which  being 
diltinguilhed  by  the  mind,  and  referred  to  certain  daffies,  are 
called  ta/les,  either  four,  hveet,  acerb,  bitter,  ialine,  urinous, 
fp’riruous,  aromatic,  or  pungent  and  acrid,  inlipid,  putrid,  and 
others  refultmg  partly  from  pure  lalts,  and  in  pare  irom  an 
intermixture  of  the  fubtile,  animal,  or  vegetable  oils,  varioufly 
compounding  and  changing  each  other. 

Does  the  diverffiy  of  taftes  arife  from  the  different  fi- 
gures which  are  natural  to  falts  ? Is  the  cubical  figure  of  fea- 
falt  the  reafon  of  its  having  a different  tafte  from  nitre  that  is 
prifmatical,  or  from  other  falts  of  a different  form  ? we  an- 
fwer,  that  this  does  not  feem  probable  ; for,  even  taffelefs  cryf- 
tals  have  their  particular  configurations  ; and  the  tafte  arifing 
from  very  different  falts,  and  differently  qualified  objedis  of 
this  fenfe,  are  too  much  alike  each  other,  and  at  the  fame 
time  too  inconftant  or  changeable,  to  allow  fuch  a theory  ; 
as,  for  example,  in  nitre.  The  mechanical  reafon,  therefore, 

of 


Ch(ip.I»  AND  ITS  APPENDAGES.  _ 169 

of  the  diverfity  of  taftes,  ftems  to  refide  in  the  intrinfic  fa- 
bric of  the  elements  of  fapid  bodies,  which  do  not  fall  under 
the  fcrutiny  of  our  fenles. 

But  the  nature  or  difpofition  of  the  covering  with  which 
the  papillae  are  clothed,  together  with  that  of  the  juices,  and 
of  the  alimeuts  lodged  in  the  flomach,  have  a confiderable 
lhare  in  determining  the  fenfe  of  tafte  ; infomuch,  that  the 
fame  flavour  does  not  equally  pleafe  or  affect  the  organ  in  all 
ages  alike,  nor  in  perions  of  all  temperaments  ; nor  even 
in  the  fame  perfon  at  different  times,  and  in  different  Hates 
of  health  or  difeafe.  In  general,  whatever  contains  lefs  fait 
than  the  faliva  irfelf  feems  infipid. 

The  fpirituous  parts,  more  efpecially  of  vegetables,  either 
penetrate  into  the  papillae  themfelves,  or  elf e are  abforbed 
by  the  adjacent  villi  of  the  tongue  ; as  appears  from  the  fpeedy 
reftitution  of  the  ftrength  by  vinous,  or  aromatic  liquors. 
For  this  reftitution  takes  place  even  before  they  are  received 
into  the  flomach. 

Nature  defigned  the  difference  of  taftes  to  be  felt  by  the 
tongue,  that  we  might  know  and  diftinguifh  fuch  foods  as 
are  raoft  falutary  ; for,  in  general,  there  is  not  any  one  kind 
of  wholefome  aliment  that  is  of  a difagreeable  tafte  ; nor  are 
there  any  ill  rafted  fubftances  that  are  fit  for  our  nourifh- 
ment.  By  excefs,  indeed,  the  moft  wholefome  food  becomes 
prejudicial.  Nature  has  invited  us  to  take  neceflary  food,  as 
well  by  the  pain  called  hunger,  as  by  the  pleafure  arifing 
from  the  fenfe  of  tafte.  But  brute  animals,  who  have  not, 
like  us,  the  advantage  of  learning  from  each  other  by  in- 
ftruflion,  have  the  faculty  of  diftinguifhing  flavours  more 
accurately,  by  which  they  are  admonifhed  cautioufly  to  avoid 
poifonous  or  unwholefome  food  ; and  therefore  it  is  that, 
in  herbivorous  cattle,  to  which  a great  diverfity  of  noxious 
plants  is  offered  among  their  food,  the  tongue  is  of  a more 
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cxquifite  texture,  and  furnifhed  with  larger  and  longer  papil- 
lae than  in  man,  to  whom  they  are  lefs  necelTary. 

The  tongue  is  likewife  one  of  the  principal  inftruments  of 
fpeech,  and  of  the  articulation  of  the  voice.  Riolan,  in  his 
I Anthropographia,  mentions  a child  of  five  years  of  age,  who, 
though  he  had  loft  his  tongue  by  the  fmall-pox,  but  not  the 
uvula,  continued  ftill  to  fpeak  almoft  as  diftindtly  as  before. 
Probably  the  bafis  of  the  tongue  ftill  remained.  M.  de  Juf- 
fieu  has  publilhed  an  obfervation  in  the  Memoirs  of  the  Royal- 
Academy  concerning  a little  girl  who  could  fpeak  though 
llie  was  born  without  a tongue  y in  room  of  which  there  was 
only  a kind  of  fmall  tubercle. 

The  tongue  ferves  alfo  to  collect  all  the  morfels  which  we 
chew ; to  turn  them  in  different  manners,  and  to  different 
parts  of  the  mouth  ; and  to  rub  off  whatever  fticks  to  the  pa- 
late ; and  it  is  ufeful  in  fpitting,  fucking,  &c.  It  bears  a 
great  part  in  deglutition,  being  affilted  by  the  digaftric  muf- 
cles  ; which,  by  contra&ing  at  the  fame  time  that  the  other 
mufcles  prefs  the  lower  jaw  againft  the  upper,  raife  the  os 
liyoides,  and  fix  it  at  a convenient  height  j that  the  ftylo- 
gloffi  and  hyo-gloffi  may  make  the  bafis  of  the  tongue  bear 
back  upon  the  morlel  which  is  to  be  fwallowed,  and  fo  force 
it  into  the  pharynx  ; the  portions  of  which,  that  are  at  that 
time  immediately  above  the  morfel,  inftantLy  contract,  and 
pufh  it  into  the  oefophagus. 

§ 4.  The  Larynx. 

The  larynx  forms  the  protuberance  in  the  upper  and  an- 
terior part  of  the  neck,  called  commonly  pomutn  Adami.  This 
is  larger  and  more  prominent  in  men  than  in  women. 

It  confifts  chiefly  of  five  cartilages  ; the  names  of  which 
are  the'e : Cartilago-thyoides,  wnich  is  the  anterior  a id 
largeft  y cncoides,  the  inferior,  and  bafis  of  the  reft  ; two 
r.;.,.  afytenoides* 
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arytenoides,  the  pofterior  and  fmalleft  ; and  the  epiglottis,, 
which  is  above  all  the  reft.  Thefe  cartilages  are  connetted 
together  by  ligaments,  and  they  have  likewife  mufcles,  glands, 

membranes,  &c.  belonging  to  them. 

Cart  i/ago  tkyroidaea.  The  cartilago  thyroidaea  is  large  and 
broad,  and  folded  in  fuch  a manner  as  to  have  a longitudinal 
convexity  on  the  forelide,  and  two  lateral  portions,  which  1 
may  be  termed  alae.  The  upper  part  of  its  anterior  middle 
portion  is  formed  into  an  angular  notch  ; the  upper  edge  of 
each  ala  makes  an  arch;  and,  together  with  the  middle 
notch,  thefe  two  edges  refemble  the  upper  part  of  an  ace  of 
hearts  in  playing  cards. 

The  lower  edge  of  each  ala  is  more  even,  aud  the  pofterior 
edges  of  both  are  very  fmooth,  being  lengthened  out,  both  a- 
bove  and  below,  by  apophyfes,  which  we  name  the  cornua  of 
the  thyroid  cartilage . The  fuperior  apophyfes  are  longer  than 
the  inferior,  and  the  extremities  of  all  the  four  are  rounded 
like  fmall  heads,  which  in  the  inferior  apophyfes  have  a fhi- 
ning  furface  on  the  infide,  refembling  an  articular  eminence. 

On  the  outfide  of  each  ala,  near  the  edge,  is  a prominent 
oblique  line,  which  runs  from  behind  forward.  The  upper 
extremity  of  this  line  is  near  the  fuperior  apophyfis  or  cornu  ; 
and  both  that  and  the  lower  extremity  end  in  a fmall  tubero- 
flty,  the  loweft  being  often  the  moft  confiderable.  Thefe  tu- 
berofities  ferve  for  the  infertion  of  mufcles  and  ligaments. 
The  infide  of  the  alae  and  the  convex  fide  of  the  anterior 
portion  are  very  uniform  ; and  this  cartilage  oflifies  gradu- 
ally in  old  age. 

Cartilago  cricoides,  The  cricoid  cartilage  refembles  a kind 
of  thick,  irregular  ring,  very  broad  on  one  fide,  and  narrow 
on  the  other  ; or  it  may  be  compared  to  a finall  portion  of  a 
thick  tube,  cut  horizontally  at  one  end,  and  very  obliquely  at  J 
the  other  ; and  It  is  diftinguifhed  into  a balls  and  top,  into  an 
anterior,  pofterior,  and  two  lateral  lides.  The  balls  is  almoft 
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horizontal  when  we  ftand ; and  to  this  the  afpera  arteria  is 
connected  ; To  that  the  cricoides  may  be  looked  upon  a§  the 
upper  extremity  of  the  trachea. 

The  pofterior  portion  of  the  cricoides  is  larger  than  the 
reft  ; and  its  pofterior  or  convex  fide  is  divided  by  a longitu- 
dinal eminence,  or  prominent  line,  into  two  diftinft  furfaces, 
for  the  infertion  of  mufcles.  The  top  is  gently  Hoped  above 
this  prominent  line  j and  terminates  on  each  fide  by  a kind 
of  obtufe  angle,  formed  between  it  and  the  oblique  edge  of 
each  lateral  portion  of  this  cartilage.  At  the  upper  part  of 

each  of  thefe  angles,  there  is  a very  fmooth  articular  furface, 
gently  convex. 

I he  whole  pofterior  fide  is  diftinguiflied  into  two  lateral 
portions  by  two  prominent  lines,  each  of  which  runs  down 
almoft  in  a ftraight  direction  from  the  articular  furface  at  the 
top,  a little  below  the  middle  of  this  fide,  where  it  terminates 
in  another  articular  line  a little  concave  ; and  near  thefe  four 
articular  furfaces  there  are  fmall  tubercles.  The  two  fuperiqr 
furfaces  are  for  the  articulation  of  the  cartilagines  arytenoi- 
daeae,  and  the  two  inferior  for  the  articulation  of  the  inferior 
cornua  or  appendices  of  the  cartilago  thyroides- 

Cartilagines  arytenoidaeae.  The  cartilagines  arytenoidaeap 
are  two  fmall,  equal,  fimilar  cartilages,  which,  joined  toge- 
ther, refemble  the  fpout  of  an  ewer ; and  they  are  fituated 
on  the  top  of  the  cricoides.  In  each,  we  may  confider  the 
bafis  ; cornua ; two  fides,  one  pofterior  and  concave,  the  o- 
ther  anterior  and  convex  •,  and  two  edges,  one  internal,  the 
other  external,  which  is  very  oblique.  The  bafes  are  broad 
and  thick ; and  have  each  a concave  articular  furface,  by 
which  they  are  joined  to  the  cricoides. 

The  cornua  are  bent  backward,  and  a little  toward  each  q- 
ther.  In  fome  fubjefls  they  are  very  loofe,  appearing  like 
true  appendices,  and  eafily  feparable  from  the  reft.  Between 

their 
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their  inner  edges  they  form  a kind  of  fiflure,  and  their  outer 
oblique  edges  each  terminate  by  a thick  prominent  angle. 

Epiglottis.  The  epiglottis  is  an  elaftic  cartilage,  fomewhat 
of  the  figure  of  the  tongue,  narrow  and  thick  at  the  lower 
part,  thin  and  flightly  rounded  at  the  upper  part,  gently  con- 
vex on  the  forefide,  and  concave  on  the  back-fide.  It  is  fitu- 
ated  above  the  anterior  or  convex  portion  of  the  cartila- 
go  thyroid es  ; and  its  lower  extremity  is  tied  by  a Ihort, 
broad,  and  very  ftrong  ligament,  to  the  middle  notch  in  the 
upper  edge  of  that  cartilage.  It  is  perforated  by  a great 
number  of  fmall  holes,  which  are  hid  by  the  membranes 
that  cover  its  two  fides. 

Ligaments  of  the  larynx.  The  cartilago  thyroides  is  con- 
nected to  the  cricoides  by  feveral  fhort  ftrong  ligaments, 
round  the  articulations  of  the  two  inferior  cornua  with  the 
lateral  articular  furfaces  of  the  cricoides.  The  apices  of  the 
fuperior  cornua  are  fixed  to  the  pofterior  extremities  of  the 
great  cornua  of  the  os  hyoides,  by  (lender  round  ligaments, 
about  a quarter  of  an  inch  in  length. 

In  the  middle  of  each  of  thefe  ligaments,  we  often  meet 
with  a fmall  cartilage  of  an  oval  figure,  and  much  thick- 
er than  the  ligaments.  The  thyroides  is  likewife  connected 
to  the  os  hyoides  by  a fhort,  broad,  ftrong  ligament ; one  end 
of  which  is  inferted  in  the  fuperior  notch  of  the  cartilage, 
and  the  other  in  the  lower  edge  of  the  bafts  of  the  bone.  It 
has  alfo  two  ligaments  at  the  middle  of  the  concave  fide 
which  belong  to  the  arytenoidaeae. 

The  cricoides  is  tied  to  the  lower  part  of  the  thyroides  by 
a ftrong  ligament ; and  by  the  ligaments  already  mentioned, 
to  the  inferior  cornua  of  that  cartilage.  Its  bafts  is  fixed  to 
the  firft  cartilaginous  ring  of  the  trachea  arteria,  by  a liga- 
ment exaCtly  like  thofe  by  which  the  other  rings  are  con- 
nected together  •,  and  the  membranous  or  pofterior  portion  of 

the 
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the  trachea  is  likewife  fixed  to  the  pofterior  part  of  the  bafis 
of  the  cricoides. 

Glottis,  ihe  cartilagines  arytenoidaeae  are  connected  to 
the  cricoides  by  ligaments,  which  furround  their  articulations 
with  the  top  of  that  cartilage.  Anteriorly  the  bafis  of  each 
aiytenoides  is  fixed  to  one  end  of  a ligamentarv  cord,  which, 
by  its  other  end,  is  inferted  about  the  middle  of  the  concave 
fide  of  the  anterior  portion  of  the  thyro.des.  At  their  infer- 
tions  in  the  thyroides,  thefe  two  ligaments  touch  each  other  ; 
but  a fmall  fpace  is  left  between  them,  where  they  are  fixed 
in  the  two  arytenoides ; and  they  feem  likewife  to  have  a 
fmall  adhefion  to  the  top  of  the  cricoides.  This  is  what  is 
called  the  glottis. 

Under  thefe  two  ligamentary  cords  there  are  two  others 
which  run  likewife  from  behind  forward.  The  interftice  be- 
tween the  fuperior  and  inferior  cords  on  each  fide  form  a 
tranfverfe  fiflure,  which  is  the  opening  of  a fmall  membra- 
nous bag,  the  bottom  of  which  is  turned  outward,  that  is, 
toward  the  ala  of  the  thyroides.  Thefe  two  facculi  are  the 
'ventricles  mentioned  by  the  antients,  and  reftored  by  M. 
Morgagni,  who  has  given  an  excellent  defcription  of  them. 
They  are  chiefly  formed  by  a continuation  of  the  internal 
membrane  of  the  larynx,  and  the  inner  furface  of  their  bot- 
tom fometimes  appears  to  be  glandular. 

On  the  anterior  furface  of  the  arytenoid  cartilages,  there 
is  a fmall  deprefiion  between  the  bafis  and  the  convex  upper 
part.  This  deprefiion  is  filled  by  a glandular  body,  which 
not  only  covers  the  anterior  furface  of  each  arytenoides,  but 
is  likewife  extended  forward  from  the  bafis  over  the  pofte- 
rior extremity  of  the  neighbouring  ligamentary  cord.  They 
are  larger  and  more  fenfible  in  fome  fubjedts  than  in  others ; 
nnd  they  are  covered  by  the  membrane  which  lines  the 
neighbouring  parts.  Thefe  .glands  were  difcovered  by  M. 
Morgagni. 
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The  two  ligaments  which  connect  the  epiglottis  to  the 
notch  of  the  thyroid  cartilage,  and  to  the  balls  of  the  os 
hyoides,  and  3 third,  which  ties  the  bafis  of  the  os  hyoides  to 
the  notch  of  the  thyroides,  form  a triangular  fpace  filled  with 
a cellular  or  fatty  fubftance,  and  with  fmall  glands. 

The  epiglottis  has  likewife  two  lateral  ligaments,  by  which 
it  is  connected  to  the  ^rytenoides  all  the  way  to  their  points 
or  cornua.  It  has  alfo  a membranous  ligament,  which,  run- 
ning along  the  middle  of  its  anterior  or  concave  fide,  ties  it 
to  the  root  or  bafis  of  the  tongue.  This  ligament  is  only  a 
duplicature  of  the  membrane  which  covers  the  epiglottis> 
continued  to  the  neighbouring  parts.  Laflly,  there  are  two 
lateral  membranous  ligaments  belonging  to  it,  fixed  near  the 
glandular  bodies  called  amygdalae. 

'I  he  epiglottis  is  not  only  perforated  by  the  regular  holes 
already  mentioned,  but  has  likewife  a great  number  of  fmall 
irregular  fifliires  and  breaks,  which  are  lo  many  different  la- 
cunae fituated  between  its  two  membranes,  and  filled  with 
fmall  glands,  the  excretory  orifices  of  which  are  chiefly  on  the 
back-lide  of  this  cartilage. 

Aiufcles  of  the  larynx.  The  larynx  gives  infertion  to  a 
great  number  of  mufcles,  which  may  be  divided  into  com- 
mon, proper,  and  collateral.  The  common  mufcles,  accor- 
ding to  the  general  acceptation  of  that  term,  are  all  thofe 
that  move  the  whole  body  of  the  larynx,  one  extremity  of 
them  being  inierted  in  other  parts ; and  thefe  are  reckoned 
to  be  four  in  number,  two  for  each  fide,  viz.  fterno-thyroi- 
daei,  tliyro-iiyoidaei  or  hyo-thyroidaei. 

The  proper  mufcles  are  thole  inferted  wholly  in  the  la- 
rynx, and  which  move  the  carulages  feparateiy.  Thefe  have 
been  divided  in  various  manners,  but  may  be  all  reduced  to 
the  following  pairs:  Crico  thvroidaei ; crico-arytenoidaei  la- 
teralc1  ; trico  arytenoidaei  pofleriores  ; thy  ro-  arytetioidaei  J 
arytenoidaei  ■,  thyro-  epiglottici ; aryteno-epiglcttiu. 
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By  the  collateral  mufcles,  is  underftood  thofe  which  are  in- 
ferted by  one  portion  in  the  larynx,  without  appearing  to 
contribute  any  thing  to  its  motions.  Of  this  kind  are  the 
thyro-pharyngaei,  crico-pharyngaei,  &c. 

The  larynx  may  likewife  be  moved  by  mufcles  which  are 
not  immediately  inferted  in  it,  but  are  wholly  in  other  parts. 
Such  are  the  mylo-hyoidaei,  genio-hyoidaei,  ftylo-hyoidaeij 
omo-hyoidaei,  fterno-l\yoidaei,  and  efpecially  the  digaftrici  of 
the  lower  jaw,  by  reafon  of  their  particular  adhefion  to  the 
os  hyoides.  It  is  likewife  probable,  that  thofe  mufcles  of  the 
pharynx,  which  are  inferted  in  the  bafis  cranii,  may,  in  cer- 
tain circumftances,  move  the  larynx  in  fome  fmall  degree. 
The  blood  veffels  of  the  larynx,  &c.  are  the  arteriae  and  ve- 
nae, thyroideae,  fuperiores,  and  inferiores.  The  nerves  are 
the  fuperior  and  inferior  laryngeals,  which  are  branches  of 
the  eighth  pair. 

JJfes.  The  larynx  ferves  particularly  to  admit  and  let  out 
the  air  in  refpiration ; and  the  folidity  of  the  pieces  of 
which  it  is  compofed,  hinders  not  only  external  objects,  but 
alfo  any  hard  thing  which  we  fwallow,  from  difordering  this 
paflage.  The  glottis  being  a narrow  flit,  modifies  the  air 
which  we  breathe  ; and  as  it  is  very  eafily  dilated  and  con- 
tracted, it  forms  the  different  tones  of  the  voice,  chiefly  by 
means  of  the  different  mufcles  inferted  in  the  cartilagines  a- 
rytenoidaeae,  to  which  the  other  mufcles  of  the  larynx,  both 
proper  and  common,  are  afliftants. 

The  whole  larynx  is  likewife  of  ufe  in  deglutition,  as  has 
been  already  obferved,  by  means  of  its  connection  with  the 
os  hyoides,  to  which  the  digaftric  mufcles  of  the  lower  jaw 
adhere  •,  which  mufcles  raife  the  larynx,  together  with  the  os 
hyoides,  every  time  w*e  fwallow. 

The  facility  of  varying  and  changing  the  tone  of  the  voice 
depends  on  the  flexibility  of  the  cartilages  of  the  larynx,  and 
decreafes  in  proportion  as  we  advance  in  age ; becaufe  thefe 

cartilages 
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cartilages  gradually  harden  and  offify,  though  not  equally 
foon  in  all  perfons  : And  this  change  happens  not  only  in 
the  cartilago  thyroides,  but  alio  to  the  cricoides  and  aryte- 

noides. 

The  mufculi  fterno-thyroidaei  ferve  in  general  to  pull 
down  the  thyroid  cartilage,  and  the  whole  larynx  along  with 
it.  They  may  likewife  affift  the  llerno-hyoidaei  in  its  adlion, 
and  comprefs  the  thyroid  gland  ; of  whic^.  hereafter.  The 
thyro-hyoidaei  may,  as  occafion  requires,  either  draw  up  the 
larynx  toward  the  os  liyoidcs,  or  draw  that  bone  downward 
toward  the  cartilago-thyroides. 

It  is  difficult  to  determine  the  ufe  of  the  crico-thyroidaei 
from  their  fituation.  They  may  either  pull  the  cricoides  ob- 
liquely backward,  or  the  thyroides  obliquely  forward ; and 
by  this  action  the  inferior  cornua  of  the  thyroides,  and  final! 
articular  furfaces  of  the  cricoides,  mull  ilide  upon  each 
other. 

Both  the  lateral  and  poflerior  crico-arytenoidaei  may  fe- 
parate  the  arytenoid  cartilages,  and  thereby  open  or  dilate 
the  glottis  •,  but  they  do  not  both  perform  this  action  in  the 
fame  manner.  The  lateral  mufcles  feparate  thei'e  cartilages 
obliquely  forward,  and  at  the  fame  time  loofen  or  relax  the 
fides  of  the  glottis  but  the  poflerior  mufcles  feparate  them 
obliquely  backward,  and  at  the  fame  time  ftretch  or  extend 
the  fides  of  the  glottis  ; and  when  both  mufcles  act  equally, 
they  feparate  the  cartilages  directly. 

The  thyro-arytenoidaei  adting  together,  draw  both  the  a- 
rytenoid  cartilages  forward,  and  confequently  loofen  the  glot- 
tis, and  render  it  capable  of  the  fmalleft  quaverings  of  the 
■voice.  They  may  likewife  probably  comprefs  the  lateral 
finufes  or  ventricles  of  the  larynx,  and  alfo  the  arytenoid 
glands. 

The  arytenoldaei  bring  the  arytenoid  cartilages  clofe  toge- 
ther, and  prefs  them  againft  each  other  5 ami  when  the  car- 
Vol.  If.  Z tilages 
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tilages  arc  in  tin's  fituation,  they  may  at  the  fame  time  be  in- 
clined either  forward  by  the  thyro-arytenoidaei,  or  backward, 
by  the  crico-arytenoidaei  pofteriores.  By  this  means  the 
glottis,  when  fhut,  may  be  either  relaxed  or  tenfe ; and  in 
this  lift  cafe  it  is  entirely  ftfflt,  as  when  we  hold  in  our  breath 
Mi  Braining : But  of  this  more  in  another  place. 

1 he  general  ufe  of  the  epiglottis  is  to  cover  the  glottis  like 
* pent  ho  life,  and  thereby  hinder  any  thing  from  falling  into 
it  when  we  eat  or  drink ; and  for  this  purpofe  it  is  deprelfed 
in  the  manner  that  fhall  be  fhewn  hereafter.  It  ferves  like- 
wife  to  hinder  the  air  which  we  infpire  from  rufhing  direCtly 
\ipon  the  glottis  ; but,  by  fplitting  it,  as  it  were,  obliges  it  to 
enter  by  the  Tides,  or  in  an  oblique  courfe.  The  mufcles  of 
the  epiglottis  do  not  appear  to  be  abfolutely  necefiary  for 
that  cartilage  ; for  in  deglutition  it  may  be  fufficiently  de- 
prelfed  by  the  bafts  of  the  tongue,  and  it  n ay  raife  itfelf  by 
jts  own  elafticity.  I he  thyro-epiglottiei  and  aryteno-epiglot- 
tici  may  ferve  to  fhut  any  lateral  openings  that  might  remain 
when  the  epiglottis  is  deprelled  by  the  bails  of  the  tongue  j 
and  the  hyo-epiglottici  may  pull  it  a little  forward  in  ftrong 
refpirations,  as  in  ilghing,  yawning,  &c. 

Voice  and  Speech.  The  larynx  is  the  principal  organ  of  the 
voice;  for  that  being  injured,  the  air  palfes  through  the 
windpipe  without  yielding  any  found. 

All  the  cartilages  of  the  larynx  are  connected  by  various 
mufcles  and  ligaments,  with  a certain  degree  of  firmnefs,  to 
the  adjacent  parts ; and  yet  fo  that  the  whole  is  eafily  move- 
able  together,  as  are  alfo  its  feveral  parts  upon  each  other. 

We  fhall  now  confider  what  aCtion  the  air  produces,  when 
it  is  driven  from  the  lufigs  in  exfpifation  through  the  trachea 
into  the  larynx,  and  through  the  glottis  into  the  mouth. 
The  confequences  or  effects  of  this  are,  voice,  fpeech,  and 
finging.  ihe  voice,  indeed,  is  only  formed,  when  the  air  is 
expelled  with  fo  great  a velocity  through  the  contracted  glot- 
tis. 
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tis,  that  it  fplits  or  makes  a collifion  upon  the  ligaments  of 
the  glottis,  fo  as  to  put  the  larynx  into  a tremor,  which  tre- 
mor is  returned,  and  continued  or  increafed  by  the  elafticity 
of  thcle  parts.  From  the  conjuntt  trembling  of  the  liga- 
ments and  cartilages  of  the  larynx,  a found  is  produced  which 
we  call  the  voice.  It  is  different  in  different  animals,  and  de- 
pends entirely  on  the  form  and  ftru&ure  of  the  larynx  and 
glottis.  When  a trembling  is  not  excited,  the  exipired  air 
caules  a whiljper. 

The  ftrength  of  the  voice  is  proportional  to  the  quantity 
of  air  blown  out,  together  with  the  narrownefs  of  the  glottis  ; 
and,  therefore,  a large  pair  of  lungs  eafily  dilatable,  an  am- 
ple cartilaginous  and  elaftic  larynx  and  windpipe,  a free  echo 
of  the  noftrils,  and  a powerful  exi'piration,  all  conduce  to  this 
effeft.  But  acute  and  grave  tones  of  the  voice,  we  obierve 
to  arife  from  various  caules ; the  former  proceeds  from  a 
teniion  and  narrownefs  of  the  glottis,  and  the  latter  from  a 
relaxation  and  expanfion  of  it.  In  the  former,  a greater 
number  of  aerial  undulations  are  fplit  in  the  lame  time  upon 
the  ligaments  of  the  glottis,  whence  the  tremors  excited  in 
the  fame  time  are  more  numerous ; but  when  the  glottis  is 
dilated,  the  contrary  of  all  this  follows.  And  moreover, 
from  the  greater  teniion  of  the  ligaments,  the  tremors  become 
xuore  numerous  from  the  fame  itroke  ; therefore,  to  produce 
an  acute  and  (brill  voice,  the  whole  larynx  is  drawn  upwards 
and  forwards,  and  lb  much  the  more  as  the  voice  is  requir- 
ed to  be  (harper,  iniomuch  that  the  head  itfelf  is  inclined 
backwards,  by  which  the  powers  of  the  n.uicles  elevating  the 

larynx  are  rendered  more  full  and  effeftual.  The  truth  of 

this  is  confirmed  by  applying  the  fingers  to  the  larynx  when 
it  forms  an  acute  found  ; for  then,  to  raife  the  voice  an  oc- 
tave, you  will  eafily  perceive  it  to  afeend  near  half  an  inch. 
It  is  alfo  confirmed  by  comparative  anatomy,  which  difeoters 
the  narrowed:  glottis  and  the  deleft  approximation  of  cart1’ 
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iages  in  finging  birds,  but  an  ample  or  broad  glottis  in  hoarfe 
animals,  and  fuch  as  bellow  or  bleat.  We  obferve  the  fame 
fad  m whiftling,  where  the  voice  becomes  manifeftly  more 
acute  by  a contraction  or  narrownefs  at  the  mouth  : Alfo  in 
inufical  inftruments,  in  which  a narrownefs  of  the  mouth, 
xvith  a celerity  of  the  wind  blown  out,  are  the  caufes  of  an 
acute  or  fhrill  tone. 

Gravity  of  the  voice,  on  the  contrary,  follows  from  a de- 
preffion  of  the  larynx  by  the  caufes  already  deferibed ; to 
which  add  a broad  glottis  and  a very  ample  larynx.  This  is 
evident  to  the  touch  of  the  finger  applied  to  the  larynx  when 
•a  perfon  fings,  by  which  the  defeent  of  it  is  manifeftly  per- 
ceived to  be  about  an  inch  for  every  oCtave  : Hence  the  voice 
of  males  is  more  grave  ; and  hence  the  loweft  degrees  of  the 
voice  degenerate  into  a mutenefs  or  whifpering. 

Is  the  whole  difterence  of  tone  owing  to  the  length  of  the 
ligaments  of  the  glottis,  which  is  augmented  when  the  feuti- 
form  cartilage  is  drawn  forward,  and  the  arytenoid  ones 
backward  ? are  acute  tones  produced  in  proportion  as  the  li- 
gaments are  ilretched,  and  thus  vibrating  with  great  celeri- 
ty ? This  has  been  confirmed  by  repeated  experiments  j and 
fiome  late  anatomies  have  obferved,  that,  when  the  cords  or 
ligaments  of  the  glottis  are  tenfe,  the  peculiar  voice  of  every 
kind  of  animal  is  produced  by  blowing  air  into  its  larvnx  : 
That  this  voice  was  more  acute  as  the  ligaments  were  more 
tenfe,  and  more  grave  as  they  were  flackened  ; that,  by  ihut- 
ting  the  whole  ligament,  the  voice  was  fupprefled ; by  {hut- 
ting the  half,  the  voice  was  rendered  an  octave  higher ; by 
Ihutting  a third  part,  a fifth  higher,  &c.  There  are  not 
wanting,  however,  doubts  concerning  this  new  theory,  ari- 
iing  from  the  cartilaginous  and  bony  ftruCture  of  the  glottis 
of  birds,  which  of  conference  mull  be  immoveable,  and  not 
extenfible ; from  the  voice  moft  certainly  becoming  more  a- 
eute,  in  whiftling,  from  the  mere  contraction  of  the  lips  j 
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from  the  example  of  women,  in  which  the  larynx  is  fofter, 
but  the  voice  more  acute,  than  in  men  ; from  experiments 
which  {hew,  that  more  acute  founds  are  produced  by  bring- 
ing the  ligaments  of  the  glottis  nearer  into  contatt  with  each 
other  ; from  the  perfect  want  of  machines,  by  which  the  liga- 
ments’can  be  ftf'etched,  and  the  fcutiform  cartilage  brought 
forward  from  the  annular  one.  But,lince  it  appears  from  expe- 
riments, that  a tenfton  of  the  ligaments  fuffices  for  producing 
acute  founds,  without  the  contraction  of  the  glottis,  we  may  be- 
lieve that  the  different  tenfioh  of  the  glottis  contributes  more 
to  the  diverfity  of  voice  than  the  different  diameter  of  it. 

Singing  is  when  the  voice,  modulated  through  various  de- 
crees of  acutenefs  and  gravity,  is  expelled  through  the  la- 
rvnx,  while  it  is  trembling  and  fufpended  between  two  con- 
trary powers  *,  and  herein  lies  the  principal  difference  between 
the  chanting  of  fun  pie  notes  and  the  expreffion  of  words. 
Hence  finging  appears  to  be  a laborious  action,  on  account 
of  the  continual  contractions  of  the  mulcles,  which  keep  the 
larynx  at  an  equilibrium  •,  and  hence  it  is  that  finging  makes 
•a  perfon  hot  5 becaufe,  in  acute  tones,  the  narrower  glottis 
much  retards  the  exfpiration,  while  at  the  fame  time  a great 
deal  of  air  is  required  to  give  ftrength  to  the  voice  ; to  which, 
again,  deep  infpirations  are  neceflary.  Hence  likewife  the 
trachea  grows  dry,  from  the  quicker  paffage  or  current  of  air  ; 
to  prevent  which,  a great  deaf  of  mucus  is  required  ; and 
therefore  great  numbers  of  mucous  leceptacles  are  found  in 
the  larynx;  among  which  the  ventricles  before  deferibed 
ought  furely  to  be  numbered. 

Speech  is  performed  by  the  larynx  at  reft,  or  held  in  the 
fame  place,  with  tones  of  voice  differing  but  little  in  acute- 
nefs and  gravity  ; btit  then  the  voice  is  varioufly  changed  or 
modulated  by  the  organs  of  the  mouth.  Singing  has  a vari- 
ation in  the  tone  or  cadence  of  the  voice,  together  with  a 
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modulation  of  it  by  the  organs  of  the  mouth  at  the  fame 
time 

All  fpeech  is  reducible  to  the  pronunciation  of  letters, 
which  differ  in  various  nations ; but  their  general  properties 
are  alike  all  the  world  over.  Of  thefe,  fome  are  called 
vowtls,  which  are  made  by  an  expreffion  of  the  voice, 
without  any  application  of  the  tongue  to  certain  parts 
of  the  mouth.  But  confonattis  are  formed  by  a colliiion 
of  the  tongue  againft  certain  parts  of  the  mouth,  lips, 
and  teeth.  But,  to  be  more  particular  in  thefe  matters 
is  beyond  our  purpofe,  which  does  not  permit  us  to  ex- 
patiate upon  the  beautiful  art  of  pronunciation.  That 
art,  as  an  extraordinary  inftance  of  mechanical  knowledge, 
has  fo  accurately  determined  all  the  corporeal  cauies  con- 
curring to  each  letter,  that,  by  infpe&ion  only,  with  the 
abidance  of  touch,  letters  pronounced  are  underftood  with- 
out hearing  them  ; and  the  attentive  perlon  is  thereby 
taught  to  imitate  the  fame  lpeech  by  a like  ufe  of  the  organs. 

§ 5.  The  Pharynx. 

The  pharynx  is  a mufcular  and  glandular  bag;  the  outer  . 
furface  of  which  is  clofely  joined  to  the  inner  furface  of  all 
that  fpace  which  is  at  the  bottom  of  the  mouth,  behind  the 
pofterior  nares,  uvula,  and  larynx,  and  which  reaches  from 
the  cuneiform  pmcefs  of  the  os  occipitis  all  the  way  to  the 
oefophagus,  which  is  a continuation  of  the  pharynx.  This 
fpace  is  bounded  pofteriorly  by  the  mufcles  which  cover  the 
bodies  of  the  firft  vertebrae  of  the  neck,  and  laterally  by  the 
fuperior  portions  of  both  the  internal  jugular  veins  and  of 
both  the  internal  and  carotid  arteries,  by  the  fpinal  apophyfes 
of  the  os  fphenoides,  by  the  extremities  of  the  apophyfes  pe- 
trofae,  by  the  os  fphenoides  immediately  above  the  internal 
alae  of  the  apophyfes  pterygoides,  and  by  the  neighbouring 
portion  of  both  pterygoid  mufcles. 
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From  thefe  limits  and  adhefxons  of  the  pharynx  we  may 
nearly  determine  its  figure  It  may  be  compared  to  the 
wide  part  of  a covered  funnel,  of  which  the  oefophagu9 
is  the  narrow  part  or  tube  ; or  it  may  be  called  the  broad  end 
of  the  ofophagus , that  and  the  pharynx  taken  together  being 
compared  to  a trumpet.  The  pharynx  may  be  divided  into 
three  parts  •,  one  fuperior,  which  is  the  arch  of  the  pharynx  ; 
one  middle,  which  is  the  body  or  great  cav.ty;  and  one  infe- 
rior, which  is  the  bottom,  narrow  portion,  or  Iphinfter.  We 
are  likevviie  to  obferve  it  in  three  openings ; that  of  the  arch, 
toward  the  nares  ; that  of  the  body,  toward  the  mouth  ; and 
that  of  the  bottom,  toward  the  oefophagus. 

The  arch  is  the  broadeft  part  of  the  pharynx  ; and  ends 
on  each  fide  in  an  angle  or  point,  toward  the  jugular  folfulae 
’’of  the  bafis  cranii.  Afterwards  the  great  cavity  contrails  a 
little  toward  the  fides,  all  its  other  dimenfions  continuing 
the  fame  ; and  behind  the  larynx  it  is  again  enlarged  on  each 
fide,  a very  fmall  {'pace  being  left  between  it  and  the  cricoid 
cartilage.  The  extremity  of  the  lower  portion  is  very 
narrow,  and  joins  the  bafis  of  the  cartilage  juft  named. 

The  pharynx  confifts  partly  of  feveral  diftinif  flefhy  por- 
tions, which  are  looked  upon  as  fo  many  different  mufcles 
fo  difpofed  as  to  form  a large  cavity ; and  partly  of  a mem- 
brane which  lines  the  inner  furface  of  this  whoie  cavity,  and 
is  a continuation  of  that  of  the  nares  and  palate. 

This  membrane  is  wholly  glandular;  and  it  is  thicker  on 
the  fuperior  and  middle  portions  of  the  pharynx  rhan  on  the 
bottom  or  lower  port’on.  Immediately  above  the  firlt  ver- 
tebra it  forms  feveral  longitudinal  rugae  very  thick,  deep,  and 
fhort  ; and  we  generally  find  therein  a collection  of  mucus 
in  dead  bodies.  In  the  great  cav'ty  there  are  no  rugae,  the 
membrane  adhering,  both  there  and  in  the  upper  part,  very 
clofely  to  the  mufcles.  At  the  lower  part,  where  it  is  thin- 
??eft,  it  covers  hkevvjfc  the  polteriur  part  id  the  larynx  ; and 
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is  very  loofe,  and  formed  into  irregular  folds.  It  runs  in  a 
little  on  each  fide  between  the  edges  of  the  pharynx. 

Mufcles  of  the  pharynx,  i hough  almofl:  all  the  mufcular  or 
flefhy  portions  of  which  the  pharynx  is  compofed  concur  in 
the  formation  of  one  continued  bag  or  receptacle*  they  arc 
neverthelefs  very  diftinguifhable  from  each  other,  not  only 
by  their  different  inffrtions,  from  which  they  have  been  de- 
nominated, but  alfo  by  the  different  directions  of  their  fibres. 
They  may  be  looked  upon  as  three  digaflric  muffles  ; the 
• middle  tendons  of  which  lie  backward  in  one  longitudinal 
line,  which  in  fome  fubjeCts  appears  plainly  like  a linea  alba. 

The  loweft  of  the  mufcular  fibres  make  a complete  circle 
backward  between  the  two  fides  of  the  bafis  of  the  cartilago 
cricoides.  This  circle  is  the  beginning  of  the  oefophagus, 
and  has  been  thought  by  fome  to  form  a diftinct  mufcle  call- 
ed oefophagus.  Befides  the  muffles  which  form  the  body  of 
the  pharynx,  there  are  feveral  other  fmall  ones  connected 
with  it ; but  of  thefe  fufficient  deffriptions  have  been  already 
given  in  a former  part  of  the  work. 

The  particular  ufes  of  thefe  muffles  are  very  difficult  to  be 
determined.  It  is  certain  that  thofe  of  the  middle  and  lower 
portions  of  the  pharynx  ferve  chiefly  for  deglutition.  Thofe 
of  the  upper  portion,  and  fome  of  thofe  of  the  middle  por- 
tion, may,  among  other  fun&ions,  be  uffful  in  modifying 
the  voice,  according  to  the  opinion  of  M.  Santorini. 

§ 6.  The  Saliva l Glands , Zffc. 

Ey  faliva  we  mean  in  general  that  fluid  by  which  the 
mouth  and  tongue  are  continually  moiftened  in  their  natural 
ftate.  This  fluid  is  chiefly  fupplied  by  glands,  called,  for 
that  reafon,  glandulae  falivalesy  of  which  they  commonly  rec- 
kon three  pairs,  two  parotides,  two  maxillares,  and  two  fub- 
linguales.  Thefe  are  indeed  the  largeft,  and  they  furnifh 
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the  greateft  quantities  of  faliva  ; but  there  are  a great  number 
of  other  lefier  glands  of  the  fame  kind,  which  may  be  rec- 
koned affiltants  or  lubftitutes  to  the  former.  All  thefe  riiay 
be  termed  falival  glands,  and  they  may  be  enumerated  in  the 
following  manner  : Glandulae  parotides,  glandulae  maxrilla- 
res,  glandulae  fublinguales,  glandulae  molares,  glandulae  buc- 
cales,  glandulae  labiales,  glandulae  linguales,  amygdalae,  glan- 
dulae palatinae,  glandulae  uvulares,  glandulae  arytenoidfeae4 
glandula  thyroidaea. 

The  parotides  are  two  large,  tvhitifh  glands,  irregularly  ob- 
long and  protuberant,  fituated  on  each  tide,  between  the  ex- 
ternal ear  and  the  pofterior  or  afcending  ramus  of  the  lower 
jaw,  and  lying  on  lome  part  of  the  neighbouring  mii deter 
mufcle.  The  fuperior  portion  of  this  gland  lies  beforh  the 
cartilaginous  meatus  of  the  ear,  and  touches  the  apophyfis 
zygomatica  of  the  os  temporis  •,  and  it  is  extended  forward, 
and  backward  under  the  lobe  of  the  ear,  as  far  as  the  mafloid 
apophyfis. 

From  the  anterior  and  fuperior  portion  of  this  gldnd,  a 
white  membranous  du£t  or  canal  is  produced  by  the  union  of 
a great  number  of  fmall  tubes  reprefenting  fo  many  rootsi 
This  du£t  runs  obliquely  forward  on  the  outfide  of  the  maf. 
fe ter ; and  then  perforates  the  buccinator  from  without  in- 
ward, oppolite  to  the  interftice  between  the  fecond  and  third 
dentes  molares,  where  the  hole  or  orifice  reprelents  the  fpout 
of  an  ewer. 

This  canal  is  named  ditchts  falivalis  Stenonis>  or  ducltis  fupe- 
rior. It  is  about  the  twelfth  part  of  an  inch  in  diameter,  and 
on  the  outer  fide  of  the  malfeter  mufcle  it  receives  lometimes 
one  and  fometimes  two  fmall  dudls  from  a like  number  of 
little  glands,  which  Haller  calls  glandulae  accefforiae.  The  ex- 
ternal carotid  artery  and  vein,  and  the  portio  dura  of  the  fe- 
venth  pair  of  nerves,  pafs  through  the  fubftance  of  the  paro- 
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till  gland,  to  which  they  give  branches  5 and  the  facial  artery 
and  vein  pais  over  its  duft. 

THe  maxillary  glands  are  fmaller  and  rounder  than  the  pa- 
rotides ; and  are  fituated  each  on  the  infide  of  the  angle  of 
the  lower  jaw,  near  the  mufculus  pterygoidaeus  inferior. 
From  the  infide,  or  that  which  is  turned  to  the  mufculus 
hyo-gloflus,  each  of  them  fends  out  a duct  in  the  fame  man- 
ner as  the  parotides  ; but  it  is  fmaller  and  longer,  and  goes 
by  the  name  of  ductus  falivalis  Whartoni , or  ductus  inferior. 

Tliis  duft  advances  on  the  fide  of  the  mufculus  genio- 
glofiils,  along  the  inner  part  and  fiiperior  edge  of  the  glan- 
dula  fublingnalis,  to  the  fraenum  of  the  tongue,  where  it  ter- 
minates by  a frnall  orifice,  in  form  of  a papilla. 

The  glandulae  fublinguales  are  likewife  two  in  number,  of 
the  fame  kind  with  the  former,  only  fmaller,  fomething  ob- 
long, and  flatted  like  a blanched  almond.  They  are  fituated 
under  the  anterior  portion  of  the  tongue,  one  on  each  fide, 
near  the  lower  jaw,  on  the  lateral  portions  of  the  mufculi 
mylo-hyoidaei  which  fuftain  them.  The  two  extremities  of 
each  gland  are  turned  backward  and  forward,  and  the  edges 
obliquely  inward  and  outward. 

They  are  covered  on  the  upper  fide  by  a very  thin  mem- 
brane, which  is  a continuation  of  the  membrane  that  covers 
the  under  fide  of  the  tongue.  They  fend  out  laterally  feveral 
fmall  fhort  ducts  which  open  near  the  gums  by  the  fame 
number  of.  orifices,  all  arranged  in  the  fame  line,  at  a fmall 
diftance  from  the  fraenum,  and  a litrle  more  backward.  In 
many  animals  we  find  particular  ducts  belonging  to  thefe 
glands,  like  thole  of  the  glandulae  maxillares,  but  they  are 
not  to  be  found  fo  diftinftly  in  men.  The  mufculi  genio- 
glofli  lie  between  the  two  fublingual  glands,  and  alfo  between 
the  two  maxillary  duffs.  The  arteries  and  veins  of  thefe, 
and  of  the  former  glands,  belong  to  the  lingual  veiTels,  and  the 
nerves  are  from  the  lingual  branch  of  the  fifth  pair. 
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The  molares  are  two  glands  nearly  of  the  fame  kind  with 
the  former,  each  of  them  being  fituated  between  the  maffeter 
and  buccinator  ; and  in  iome  lubje£ts  they  may  eaiiiy  be  mif- 
taken  for  two  Inwall  lumps  of  fat.  They  fetid  out  fmail  duals' 
which  perforate  the  buccinator,  and  open  into  the  cavity  of 
the  mouth,  almofi:  over  againit  the  laft  dentes  molares  ; and 
from  thence  Mr  Heifter,  who  firft  defcribed  them,  called 

. J 

them  giandulae  molares. 

All  the  mfide ' of  the  cheeks,  near  the  mouth,  is  full  of 
fmail  glandulous  bodies,  called  giandulae  buccales  which  open 
by  fmail  holes  or  orifices  through  the  inner  membrane  of  the 
mouth,  i’he  membrane  which  covers  the  inficle  of  the  lips, 
whiciris  a continuation  of  that  on  the  cheeks,  is  likewile  per- 
forated by  a great  number  of  fmail  holes,  which  anfwer  to  the 
fame  number  of  fmail  glands,  called  giandulae  lamales.  The 
giandulae  linguales  are  thofe  of  the  foramen  caecum  of  the 
bafis  of  the  tongue,  which  have  been  already  defcribed. 

We  have  alfo  explained  the  giandulae  palatinae-,  or  thofe 
that  belong  to  the  arch  and  feptum  cf  the  palate  ; and  the 
giandulae  arytenoidaeae  were  defcribed  with  the  larynx.  The 
uvular  glands  are  oniy  a continuation  of  the  membrane  of 
the  palate,  in  form  of  a fmail  bunch  of  grapes.  We  might 
likewife  reckon  among  the  falival  glands  thofe  of  the  ftiperior 
portion  of  the  pharynx  mentioned  in  the  defcription  cf  that 
part,  and  alfo  the  follicles  of  the  membrana  pituitaria  of  the 
nares,  and  of  the  finufes  which  communicate  with  them. 

The  amygdalae  are  two  glandular  bodies  of  a reddifh  co- 
lour, lying  in  the  interfaces  between  the  two  lateral  half- 
arches  of  the  feptum  palati,  one  on  the  right,  the  other  on 
the  left  fide  of  the  bafis  of  the  tongue.  Their  appearance  is 
not  unlike  that  of  the  outfide  of  an  almond-fhcll,  both  be- 
caufe  their  furface  is  uneven,  and  becaufe  it  is  full  of  holes 
big  enough  to  admit  the  head  of  a large  pin. 
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Thefe  holes,  which  reprefent  a fieve,  or  a piece  of  net- 
work, are  continued  to  an  irregular  finus  or  cavity  within 
the  gland,  filled  commonly  with  a vifcid  fluid,  which  comes 
from  the  bottom  of  the  finus,  and  is  from  thence  gradually 
difcharged  through  thefe  holes  into  the  throat. 

The  thyroid  gland  is  a large  reddilh  mafs,  which  covers, 
the  anterior  convex  fide  of  the  larynx.  It  feems  at  firft  fight 
to  be  made  up  of  two  oblong  glandular  portions  united  by 
their  inferior  extremities,  below  the  cricoid  cartilage,  in  luch 
a manner  as  to  have  tome  refemblance  to  a crelcent,  with 
the  cornua  turned  upward.  It  is  of  a moderate  thicknefs, 
and  bent  laterally  like  the  thyroid  cartilage,  from  which  its 
name  is  taken.  The  two  lateral  portions  lie  on  the  mulculi 
thyroidaei,  and  the  middle  or  inferior  portion  on  the  crico- 
thyroidaei.  The  thyro-pharyngaei  inferiores  fend  fibres  over 
this  gland  ; and  they  communicate  on  each  fide,  by  fome 
fuch  fibres,  with  the  fterno-thyroidaei  and  hyo-thyroidaei. 

This  gland  feems  to  be  of  the  fame  kind  with  the  other 
falival  glands,  but  it  is  more  folid.  Some  anatomifts  thought 
they  had  difcovered  the  excretory  du£l , but  they  miftook  a 
blood-vefiel  for  it.  Sabatier  obferves,  that  the  internal  ftruc- 
ture  of  this  gland  is  flaccid  and  reddifh,  and  formed  of  glan- 
dulous  grains,  lefs  eafily  diftinguifhed  than  in  the  other 
glands,  and  of  veficles  of  different  fizes,  full  of  a yellowifh 
oily  liquor,  which  may  ferve  the  purpofe  of  lubricating  the 
parts  in  its  neighbourhood.  We  fometiines  meet  with  a kind 
of  glandular  rope  which  runs  before  the  cartilago-thyroides, 
and  difappears  before  the  balls  of  the  os  hyoides. 

This  glandular  rope  goes  out  from  the  common  balls  of  the 
lateral  portions  of  the  thyroid  gland ; and  is  loft  between 
the  mulculi  fterno-hyoidaei,  behind  the  balls  of  the  os  hyoi- 
des, or  between  that  balls  and  the  epiglottis. 

The  glandulae  lymphaticae  will  come  in  more  properly  in 
another  part  of  this  work,  with  the  defcription  of  the  abfor- 
bent  fyftem. 
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§7.  (y  Majlication , Saliva , a«t/  Deglutition. 

Such  hard  and  tough  foods  as  confift  of  long  parallel  fi- 
bres, or  are  covered  with  a bony  fliell  or  cartilaginous  fkin, 
generally  require  maftication  to  divide  them  into  lefs  coher- 
ing parts,  that  they  may  more  eafily  yield  their  nourifh- 
ment  to  the  diflolving  powers  of  the  ftomach.  1 he  more 
diligently  they  are  fubdivided  in  the  mouth,  the  more  relifh- 
ing  and  agreeable  they  become  to  the  ftomach ; and  the 
nearer  they  approach  to  the  nature  of  a fluid,  the  more  eafily 
are  they  digefted  or  affimulated. 

Moft  animals,  therefore,  are  provided  with  teeth  extremely 
hard  ; and  as  the  materials  of  our  food  are  various  in  their 
texture  and  firmnefs,  nature  has  accordingly  furmliied  us  with 
teeth  varioufly  figured,  'ihe  office  of  the  inciiores  is  only,  in 
the  fotier  foods,  to  cut  thofe  which  are  tougher  than  the  reft 
into  imaller  portions  ; fuch  as  the  fibres  and  membranes  of 
animals  and  vegetables,  with  the  brittle  feeds'  and  kernels  of 
fruits. 

The  canine  teeth  lacerate  tough  aliments,  and  hold  fafl 
fuch  as  require  long  trituration  by  the  grinders. 

Between  the  molares  the  moft  compact  foods  are  interpos- 
ed and  broke,  the  more  tough  and  hard  are  ground  fmalier, 
the  lower  teeth  being  urged  obliquely  and  laterally  againfi: 
the  immoveable  upper  ones.  Thefe  teeth  are  the  prin- 
cipal inftruments  of  maftication,  and,  that  they  might  break 
or  grind  the  food  with  due  ftrength  and  firmnefs,  the  upper- 
moft  are  fixed  into  the  fockets  of  the  immoveable  upper  jaw, 
as  the  lower  ones  are  into  the  lower  moveable  jaw.  This 
lower  jaw  is  a Angle  bone,  and  fo  joined  with  the  temporal 
bones,  that  it  may  be  drawn  down  from  the  upper  jaw,  and 
pulled  up  againft  it  with  a great  force  ; and  may  be  moved 
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laterally  to  the  right  or  left,  forward  and  backward.  The 
various  moLions  of  the  lower  jaw  have  been  already  defcrib- 
ed. 

The  mufcles  moving  the  lower  jaw,  which  are  weak  in  a 
man,  but  very  ftrong  in  brute  animals,  are  the  temporalis  and 
maii'eter,  which  adt  in  concert,  the  temporal  mufcle  bringing 
the  jaw  more  backwards,  and  the  maffeter  forwards.  The 
pterygoidaeus  interttus  elevates  or  draws  it  to  one  fide  or  the 
other  alternately.  The  pterygoidaeus  extemus  draws  it  forward 
and  ficiewife. 

The*  lower  jaw  is  depreffed,  fo  as  to  open  the  mouth  by 
the  digaftric  or  biventer  mufcle.  Moreover,  the  mouth  may 
be  partly  opened  by  all  the  other  lower  mufcles  of  the  jaw,  os 
hyoides,  and  the  larynx,  as  the  genio-hyoidaeus,  genio-gloflus, 
fterno-liyoidaeus,  Her  no-  thyroidaeus,  coraco-hyoidaeus,  and 
lattiffimus  colli ; although  the  latter  rather  draws  the  ikm  of 
the  neck  and  face  downward  than  the  jaw  itfelf.  The  genio- 
hyoidaeus  and  digaiinc  muicies  have  a power  of  drawing  the 
jaw  backwards'. 

The  lower  jaw  is  elevated  with  a great  force,  fo  as  to  divide 
the  food  hy  the  preff .re  of  the  upper  and  lower  teeth  againll 
each  other,  by  the  action  of  the  temporal,  maffeter,  and  in- 
ternal pterygoid  mufcles,  the  contradticn  of  which  appears 
by  experiments  to  be  very  powerful,  and  fufficient  to  raife 
feverai  hundred  weight.  The  lateral  and  circular  motions  of 
the  jaw  are  performed  by  the  external  and  internal  pterygoi- 
daei,  acting  either  alone  or  together.  Thus  the  food  is  cut, 
lacerated,  and  ground  to  pieces  ; and,  if  the  maftication  be 
continued,  it  is,  together  with  the  liquors  of  the  mouth,  re- 
duced to  a kind  of  pulp. 

During  the  trituration  of  the  food  in  the  mouth,  there  is 
continually  poured  into  it,  from  numerous  fprings,  a large 
quantity  of  a watery,  dear,  evaporable,  infipid,  or  at  leaft  but 
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very  {lightly,  faline  liquor,  containing  but  little  earth*.  A largo 
quantity  of  this  faliva  is  feparated  by  numberlefs  fmall  glancb 
of  the  lips  and  cheeks ; and  the  juice  poured  out  from 
the  exhaling  veffels  of  the  tongue,  mouth,  and  cheeks, 
is  of  the  like  kind,  Or  rather  more  watery.  As  for  the  duc- 
tus incifivus,  we  are  now  fufficiently  certain,  that  in  the  ge- 
nerality of  perfons  it  difcharges  nothing  into  the  mouth,  and 
only  gives  paflage  to  veffels  and  nerves  running  between  the 
palate  and  noftrils. 

The  faliva  is  a watery  liquor,  with  a moderate  quantity  of 
fait,  partly  lixivial,  and  partly  culinary  ; with  fome  oil  and 
earth,  diffipable  by  fire,  with  fcarce  any  tafte,  unlefs  what  is 
given  to  it  by  difeafe  or  famine.  The  quantity  produced  is  very 
confiderable,  as  twelve  ounces  have  been  known  to  flow  out 
from  wounds  in  thofe  parts  in  the  fpace  of  an  hour.  It  is  for 
the  mod  part  fwallowed,  and  indeed  it  cannot  be  thrown  a- 
way  without  hurting  the  digeftion. 

By  the  motion  of  the  jaw  in  maftication,  the  falival  glands, 
which  have  been  already  defcribed,  are  comprefled,  fo  as  to 
difcharge  their  juices  into  the  mouth  in  great  plenty.  When 
the  mouth  is  opened,  the  maxillary  gland,  being  prefled  by 
the  digaftric  and  mylo-liyoidaeus,  throws  forth  abundance  of 
faliva  ; the  mafleter,  when  fwelled,  prefles  the  parotid  gland, 
as  does  alfo  the  cutaneous  mufcle  of  the  neck  which  lies  ove;* 
it:  And  it  is  this  mufcular  prefiure  that  excites  the  appetite, 
and  pours  the  faliva  into  the  mouth. 

The  food  being  ground  between  the  teeth,  and  intermixed 
with  the  watery  faliva  and  air,  is  broken  down  into  a foft, 
juicy  pulp,  replete  with  elaftic  air;  the  food  afterwards  un- 
dergoes a farther  diflolution  from  the  warmth  of  the  parts 
caufing  the  air  to  expand,  and,  by  its  elafticity,  burft  afunder 

the 

* This  earth  is  neither  acid  nor  alkaline,  although  from 
thence  may  be  obtained  a very  fmall  portion  of  lixivial  fait. 
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the  particles  of  the  food,  between  which  it  is  included  and 
confined.  In  this  aft  of  maftication,  the  oily,  aqueous,  and 
faline  parts  of  the  food  are  intermixed  the  one  with  the  o- 
other ; the  fmell  and  tafte  of  different  ingredients  are  loft  in 
one,  which,  by  the  dilution  of  the  faline  parts  with  faliva, 
renders  the  food  flavourable  ; but  fuch  particles  as  are  more 
Volatile  and  penetrating,  being  directly  abforbed  by  the  bibu- 
lous veffels  of  the  tongue  and  cheeks,  enter  ftraight  into  the 
blood  veffels  and  nerves,  fo  as  to  caufe  an  immediate  recruit 
of  the  faculties. 

The  motions  which  are  neceffary  for  turning  round  the 
food,  applying  it  to  the  teeth,  and  conveying  it  through  the 
different  parts  of  the  mouth  in  maftication,  are  performed  by 
the  tongue,  cheeks,  and  lips.  And  firlt,  the  tongue  being  ex- 
panded fo  as  to  form  a fmall  concavity  in  its  back  or  furface, 
takes  up  the  food,  and  conveys  it  to  the  parts  for  which  it  is 
defigned.  At  one  time  the  tongue,  rendered  narrow  by  late- 
ral contraction,  fearches  every  part  of  the  mouth  with  its  tip, 
and  turns  out  the  latent  food  into  a heap  on  its  common  con- 
cavity. At  another  time,  applying  its  extremity  to  the  fore- 
teeth, and  railing  itfelf  up  fucceflively,  it  draws  from  the  ca- 
vity of  the  mouth  the  fluids  or  chewed  aliments,  and  conveys 
them  to  the  fauces  or  back  part  of  the  mouth  behind  the 
teeth. 

Thefe  motions  of  the  tongue  are  likewife  governed  by  the 
mufcles  and  membranes  inferted  in  the  os  hyoides  ; and  this 
bone  being  drawn  down  by  its  refpeftive  mufcles,  deprefles 
the  tongue,  and  alfo  the  lower  jaw,  if  its  mufcles  be  relaxed. 
Thefe  mufcles  are  the  fterno-hyoidaeus,  fterno-thyroidaeus, 
hyo-thyroidaeus,  thyreo-pharyngaeus,  and  coraco-hyoidaeus. 

The  other  mufcles  which  elevate  the  os  hyoides,  together 
with  the  tongue,  are  the  flylo-glojfus , fuftain-d  by  a peculiar  li- 
gament of  the  upper  jaw.  The  Jiylo-hyoidaeusi  and  fecond  Jlylo- 
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hyoiderts,  which,  when  it  is  prefent,  refembles  the  former. 
AH  thefe  mufcles  draw  the  tongue  back,  but  laterally  they 
elevate  it.  The  myhhyoidaeus  elevates  the  tongue,  and  fixes 
it  in  making  various  motions,  or  in  like  manner  depreiles 
the  jaw.  The  geniohyoidaeus , being  a companion  of  the  ge- 
niogloflus,  pulls  the  tongue  forward  out  of  the  mouth. 

The  mufcles  of  the  cheeks  varioully  move  and  prefs  the 
food  in  the  mouth.  Others  move  it  from  the  cavity  of  the 
cheeks  into  the  inner  cavity  of  the  mouth  behind  the  teeth, 
as  we  fee  in  the  buccinator  when  the  mouth  is  fhut.  Others 
open  the  mouth  for  receiving  the  food,  fuch  as  the  double- 
headed proper  elevator  of  the  upper  lip,  and  the  elevator 
anguli  oris;  to  which  add  the  zygomatici,  upper  and  lower  5 
the  buccinator,  deprefl'or  anguli  oris,  and  deprefl'or  labii  in- 
ferioris.  Others  again  clofe  the  lips,  that  the  food  received 
may  not  return  out  of  the  mouth  ; as  the  orbicularis  of 
each  lip,  the  proper  depreflor  of  the  upper  lip,  and  the  pro- 
per elevator  of  the  lower  lip,  and  that  which  ferves  in  com- 
mon for  the  elevation  of  both. 

By  thefe  means  the  food,  ground  and  mixed  with  the  fali- 
va  into  a foft  pulp,  collefted  from  all  parts  of  the  mouth  by 
the  tongue,  into  the  arched  fpace  between  the  teeth,  is  after- 
ward, by  the  expanfion  and  fuccefiive  prefflire  of  the  tongue, 
conveyed  backward  behind  the  teeth  ; and,  in  this  action, 
the  tongue  is  expanded  by  the  hyoglofli  and  genioglofli,  and 
rendered  a little  concave  by  the  flylogloflus.  And  from 
thence  it  is  next  conveyed  into  the  fauces. 

For  the  tongue  being  raifed  by  the  flyloglofli,  and  broadly 
applied  to  the  palate,  flrft  by  its  apex,  then  alio  infeniibly  by 
Its  pofterior  extremity,  prefles  the  food  fucceflively  towards 
the  fauces,  which  at  that  time  only  afford  an  open  paflage. 
After  this,  the  thick  root  and  back  part  of  the  tongue  itlelf, 
by  the  forementioned  mufcles,  and  by  the  flylohyoidaei  and 
biventers  carried  backward,  prefles  down  the  epiglottis,  which 
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ftands  up  behind  the  tongue,  connected  therewith  by  nume- 
rous membranes,  and  perhaps  by  lome  muicular  fibres.  At 
the  lame  time,  the  mulcles  elevating  the  pharynx  all  act  to- 
gether; f'uch  as  the  biventer,  geniohyoideus,  geniogloflus, 
ffylohyoideus,  ftyloglofius,  ftylopharyngeus,  and  the  other 
elevators,  which  now  draw  the  larynx  upward  and  forward, 
that  the  epiglottis,  being  brought  nearer  to  the  convex  root 
of  the  tongue,  may  be  better  clofed  or  depreffed.  Hence  it 
is  neceffary  toward  deglutition,  for  the  jaws  to  be  clofeo,  that 
by  this  means  the  biventer  may  have  a firm  fupport,  and,  to- 
gether with  the  mulcles  already  delcribed,  elevate  the  os  hy- 
oides.  'Ilius  the  epiglottis,  being  inverted,  fihuts  up  and 
clofely  covers  the  paflage  into  the  larynx,  over  which  the  a- 
liments  pafs,  as  over  a bridge,  into  the  fauces. 

The  pharynx  is  dilated  in  its  action  by  the  powers  ferving 
to  its  elevation  ; iuch  as  the  Jlyiopharyngeus , the  thyreopalatmusy 
Sic.  and  it  clolely  lurrounds  and  follows  the  drink,  on  each 
fide  of  the  epiglottis,  above  the  larynx,  that  it  may  from 
thence  fall  into  the  oelophagus. 

That  the  aliment  might  not  regurgitate  into  the  noftrils 
at  the  time  when  it  is  prefied  into  the  dilated  pharynx, 
a moveable  velum  or  palate  is  interpofed.  The  elevator  of 
this  velum,  with  its  companion  forms  an  arch,  which  is 
moveable  with  the  palate  itfelf,  between  the  two  plates  of  the 
thyreo  palatinus  mufcle,  fo  as  to  be  brought  into  a clofe  con- 
tact with  the  fides  of  the  nares  and  with  the  tubes,  that  none 
of  the  aliment  may  enter  into  either  of  them.  But  this  ele- 
vator does  not  feem  to  have  any  confiderable  aflion  in  fwal- 
lowing.  At  this  time  regurgitation  into  the  noftrils  is  pre- 
vented by  a conflridtion  of  the  mulcles  of  the  pharynx,  to- 
gether with  a depreffure  of  the  thyreo-palatinus,  which  then 
manifestly  draws  the  moveable  velum  downward,  and  to- 
wards .he  tongue  and  pharynx.  Add  to  thefe.  the  circum - 
fax  us  palati  mollis } which  is  able  both  to  open  the  tube,  and 
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to  prefs  down  the  moveable  velum  of  the  palate.  Thus  the 
pharynx  being  contrafted  like  a fphin&er,  drives  clown  the 
food,  without  permitting  any  part  to  return-  into  the  ca- 
vity of  the  nares.  Hence,  when  the  velum  of  the  palate  is 
vitiated,  the  aliments  regurgitate  into  the  noftrils,  and  a deaf- 
nefs  enfues. 

During  this  endeavour  to  depreis  the  food  by  the  pharynx, 
the  velum,  drawn  back  and  expanded,  is  pulled  down  to- 
wards the  tongue  by  the  aflion  of  the  palato-pharyngei,  and 
by  the  circumflex  mufcles  of  the  foft  palate.  Thefe  mufcles, 
together  with  the  glolTo-palatinus,  prefs  the  velum  againfc 
the  protuberant  root  of  the  tongue,  and  intercept  any  return 
to  the  mouth  and  noftrils.  After  there  is  no  further  danger 
of  any  part  falling  into  the  trachea,  the  epiglottis  is  raifed 
up  again,  as  well  by  its  own  elafticity,  as  by  the  elevation  of 
the  tongue  itfelf,  by  which  it  is  drawn  forward.  Laflly,  the 
deprefled  uvula  is  raifed  by  the  azygos,  which  arifes  from  the 
tendons  of  the  circumflexi  mufcles  and  levator  of  the  foft 
palate. 

A little  after  this  follows  an  attempt  to  urge  the  food 
downward,  which  is  exerted  by  the  conftriflor  mufcles  of 
the  pharynx  which  draw  the  fore  parts,  towards  the  back,  and 
by  the  mufcles,  which  are  partly  tranfverfe,  and  partly  afcend 
into  the  poflerior  furface  of  the  pharynx.  Thefe  mufcles, 
afting  fuccefiively  from  above  downward,  according  to  their 
fituation,  drive  the  aliment  into  the  oefophagus.  At  the 
fame  time  the  deprefling  mufcles  of  the  larynx,  coraco- 
liyoidaeus,  flerno-hyoidaeus,  and  fterno-thyreoidaeus,  draw 
down  the  larynx  forward,  and  ieflening  the  capacity  of  the 
pharynx,  urge  the  food  downward.  But.  in  this  action,  as  the 
aliment  pafl'es  by  the  poflerior  rima  of  the  glottis,  the  arytae- 
noidei  contract  the  larynx  perpendicularly. 

As  various  dry  and  rough  bodies  are  frequently  fwallowed, 
• it  was  neceflary  for  the  pharynx  to  be  dilatable,  and  not  very 
, fenflble 
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fenfihle  of  pain  ; to  which  end  the  great  quantity  of  mucus, 
which  is  collected  in  all  parts  of  the  fauces,  greatly  conduces. 
Therefore,  in  general,  between  the  nervous  and  innermoft 
coat  of  the  pharynx,  a great  number  of  fimple  mucous  folli- 
cles 01  cells  are  placed,  pouring  out  their  mucus  through 
fhort  mouths  j of  a foft,  and  fomewhat  watery  nature  ; but 
ropy  and  vifcid,  abounding  with  oil  and  volatile  falts,  and 
more  earth  than  the  laliva  itfelf. 

The  aliments  are  moved  through  the  oefophagus  as  through 
an  inteftine.  The  longitudinal  fibres,  afcending  to  the  carti- 
lages of  the  larynx,  dilate  the  gullet,  oppofite  to  the  defen- 
ding morfel.  But,  when  it  is  received,  the  longitudinal  fibres 
equally  dilate  and  elevate  the  gullet  at  that  place  which  re- 
ceives it.  Then  that  part  of  the  oefophagus  where  the  mor- 
fel is  feated,  being  irritated,  contradfs,  and  moves  the  food 
downward.  This  mufcle  is  ftrong,  and  very  irritable. 

The  upper  opening  of  the  fiomach  is  contracted  or  com- 
prefied  in  fuch  a manner,  by  the  lower  mufcle  of  the  dia- 
phragm, in  every  infpiration,  as  to  confine  the  food  within 
the  fiomach,  and  diredt  it  in  every  exfpiration,  by  preflure, 
naturally  towards  the  pylorus.  By  this  means,  the  fiomach 
is  fo  clofely  (hut,  that,  in  the  moft  healthy  man,  even  wind 
or  vapours  are  confined  within  it ; nor  do  they  ever  afcend 
but  by  a morbid  affedtion. 
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Of  the  Thorax. 


BY  the  thorax  we  commonly  underftand  all  that  part  of 
the  body  which  anfwers  to  the  extent  of  the  fternum, 
ribs,  and  vertebrae  of  the  back,  both  outwardly  and  in- 
wardly. 

The  thorax  is  divided  into  the  anterior  part,  called  com- 
monly the  breajl ; the  pofterior  part,  called  the  back ; and 
the  lateral  parts,  called  the  right  and  left  fides. 

The  external  parts  of  the  thorax,  befides  the  fkin  and 
membrana  adipofa,  are  principally  the  mammae  ; and  the 
mufcles  which  cover  the  ribs,  and  fill  the  fpaces  between 
them. 

The  mufcles  are  the  peftorales  majores  and  minores,  fub- 
clavii,  ferrati  majores,  ferrati  fuperiores  poftici,  latiflimi  dorfi, 
and  vertebrates  ; and  to  thefe  we  may  add  the  mufcles  which 
cover  the  fcapula. 

The  internal  parts  of  the  thorax  are  contained  in  the  large 
cavity  of  that  portion  of  the  trunk  which  the  antients  called 
the  middle  venter , but  the  moderns  name  it  Amply  the  cavity 
of  the  breaf.  This  cavity  is  lined  by  a membrane  named 
pleuray  which  forms  the  mediaftinum  •,  and  contains  the  heart 
and  lungs,  with  the  vefiels,  & c.  which  go  in  or  from  them  : 
Through  it,  likewife,  the  oefophagus  pafles  to  the  ftomach  ; 
and  part  of  the  nerves  are  contained  in  it  which  go  to  the 
contents  of  the  abdomen. 
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External  conformation  of  the  thorax.  The  whole  extent  of 
the  thorax  in  a living  fubjedt  is  commonly  determined,  not 
only  by  the  fternum,  vertebrae  of  the  back  and  ribs,  but  alfo 
by  all  that  fpace  contained  between  the  articulations  of  the 
two  arms  with  the  fcapulae  and  claviculae  ; and  in  this  fenfe 
the  outfide  of  the  thorax  is  broader  above  than  below,  in  a 
healthy  fubjett,  who  has  a moderate  fhare  of  flefli  on  his 
bones. 

The  breadth  of  the  upper  part  of  the  bread  is  owing  to  the 
peftorales  majores  and  latiffimi  dorfi  viewed  diredlly  forward 
or  backward.  But,  when  we  take  a direct  lateral  view  of  the 
bread,  it  appears  narrower  above  than  below,  not  only  in  an 
entire  fubjedt,  but  even  after  every  thing  has  been  removed 
that  covers  the  fides  of  the  thorax,  and  in  the  Ikeleton  it- 
felf. 

The  common  integuments  of  the  thorax'are  the  fame  with 
thofe  of  the  abdomen  *,  and  the  convex  fide  of  this  part  of 
the  body  is  likewife  covered  by  feveral  mufcles.  Anteriorly, 
we  find  the  pedlorales  majores  and  minores,  a large  portion  of 
the  ferrati  majores,  the  fubclavii,  a portion  of  the  fcaleni  and 
of  the  obliqui  abdominis  externi.  Poderiorly,  we  have  all  the 
mufcles  which  cover  both  fides  of  the  fcapula,  the  ferrati 
podici,  and  a part  of  the  facro-lumbares,  longifiimi  dorfi, 
vertebrales,  &c.  as  in  the  hidory  of  the  mufcles.  Among  all 
the  external  parts  of  the  thorax,  only  two  are  peculiar  to  it 
in  the  human  body  ; namely,  the  two  eminences  called  mam- 
mae, which  mud  therefore  be  deferibed  in  this  chapter. 

Cavity  of  the  thorax.  The  hard  parts  which  form  the  fides 
of  the  cavity  of  the  thorax,  are,  the  twelve  vertebrae  of  the 
back,  all  the  ribs,  and  the  dernum.  The  foft  parts  which 
complete  the  fides  are,  the  membrane  called  pleura , which 
lines  the  cavity,  and  the  mufculi  intercodales,  derno-codales, 
and  diaphragma,  already  deferibed  among  the  mufcles. 


All 


MAMMA 


Chap.  If. 


*99 


All  thefe  hard  and  foft  parts,  taken  together,  reprefent  a 
kind  of  cage,  in  fome  meafure  of  a conical  figure,  flatted  on 
the  forefide,deprefled  on  the  backfide,  and  in  a manner  divi- 
ded into  two  nooks  by  the  figure  of  the  vertebrae  of  the  back, 
and  terminated  below  by  a broad  arched  balls  inclined  back- 
ward The  intercoftal  mufcles  fill  up  the  interlaces  between 
the  ribs,  and  fo  complete  the.fides  of  the  cavity  : The  balls 

is  the  diaphragm  ; and  the  pleura  not  only  covers  the  whole 
inner  furface  of  the  cavity,  but,  by  forming  the  mediaftinum^ 
divides  it  into  two,  one  on  the  right,  the  other  on  the  left. 

§ i . Mammae. 

The  name  of  mammae , or  breajls , is  given  to  two  eminen- 
ces, more  or  lels  round,  lituated  in  the  anterior,  and  a little 
toward  the  lateral  parts  of  the  thorax,  their  centre  or  middle 
part  lying  almoft  oppofite  to  the  bony  extremity  of  the  fixth 
true  rib  on  each  fide.  Their  fize  and  figure  vary  in  the  dif- 
ferent fexes  and  different  ages. 

In  children  of  both  fexes,  and  in  males  of  all  ages,  they 
are  commonly  no  more  than  cutaneous  tubercles,  or  foft  ver- 
rucae  of  a reddifh  colour,  called  papillae  or  nipples  ; each  of 
them  being  furrounded  by  a fmall,  thin,  and  pretty  broad 
circle  or  diflc,  more  or  lefs  of  a brownifh  colour,  and  an  un- 
even furface,  termed  areola. 

In  females  come  to  the  age  of  puberty,  which  is  fome- 
times  fooner,  fometimes  later,  a third  part  is  joined  to  the 
two  former,  which  is  a convex  protuberance,  more  or  lefs 
round,  of  about  five  or  fix  fingers  in  breadth  ; the  papilla 
and  areola  being  fituated  near  the  middle  of  its  convex  fur- 
face. 1 his  is  what  is  properly  called  mamma ; and  it  may 
be  termed  the  body  of  the  breajly  when  compared  with  the  o- 
ther  two  parts.  It  increafes  with  age,  and  is  very  large  in 
women  with  child,  and  in  thofe  that  give  fuck.  In  old  age 
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it  decreafes,  and  becomes  flabby,  lofing  its  natural  confidence 
and  folidity. 

Body  of  the  mamma.  The  body  of  the  mamma  is  partly 
glandular,  and  partly  confifts  of  fat ; or  it  is  a gland  of  the 
conglomerate  kind,  furrounded  on  all  fides  with  cellular  fhb- 
ftance  and  fat.  The  glandular  part  is  divided  into  little  maf- 
les,  feparated  alfo  by  fat,  and  again  fubdivided  into  fmall 
granulae,  from  which  the  laCtiferous  duCts  arife  : The  cellu- 
lous  pelliculae  fupport  a great  many  blood-veflels,  lymphatics, 
and  ferous  or  lactiferous  duCts,  together  with  the  fmallglan- 
dular  moleculae  already  mentioned  ; all  of  them  being  clofely 
furrounded  by  two  membranes  continued  from  the  pellicu- 
lae. 

The  innermoft  of  thefe  two  membranes,  which  is  in  a 
manner  the  bafis  of  the  body  of  the  mamma,  is  thick,  and 
almoft  flat,  adhering  to  the  mulculus  peCtoralis  major.  The 
fecond,  or  external  membrane,  is  thinner,  forming  a parti- 
cular integument  for  the  body  of  the  mamma,  more  or  lefs 
convex,  and  adhering  clofely  to  the  Ikin. 

. The  corpus  adipofum  of  the  mamma  in  particular  is  a fpon- 
gy  clufter,  more  or  lefs  interlarded  with  fat,  or  a collection  of 
membranous  pelliculae,  which,  by  the  particular  difpofition 
of  their  outer  fides,  form  a kind  of  membrane  in  fliape  of  a 
bag,  in  which  all  the  reft  of  the  corpus  adipofum  is  contained. 
The  anterior  or  outer  portion  of  this  bag,  or  that  which 
touches  the  Ikin,  is  very  thin  ; but  that  fide  next  the  peCto- 
ralis  major  is  thick. 

DuEhis  laBiferi.  The  glandular  body  contains  a white 
mafs,  which  is  merely  a collection  of  membranous  duCts, 
narrow  at  their  origin,  broad  in  the  middle,  and  which  con- 
tract again  as  they  approach  the  papilla,  near  which  they 
yjgxQ  fuppofed  by  fome  to  form  a circle  of  communication  , 
but,  from  the  obfervations  of  the  lateft  anatomifts,  the  duCts 

liave  little  or  no  communication  with  each  other  at  this 

place. 
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place.  They  are  named  duElus  laftiferi ; and,  in  their  courfe, 
are  accompanied  by  a ligamentous  elaftic  fubltance,  which 
terminates  With  them  in  the  nipple : Both  this  fubftance,  and 
the  du£ts  it  contains,  are  capable  of  confiderable  extenfion 
and  contraction  ■,  but,  in  their  natural  ftate,  they  are  moderately 
corrugated,  fo  as  to  prevent  an  involuntary  liow  of  milk,  un- 
lels  the  diltending  force  be  very  great,  from  the  accumulation 
of  too  great  a quantity. 

Areola.  The  coloured  circle  or  dilk,  already  mentioned,  is 
[ formed  by  the  lkin  ; the  inner  furface  of  which  lultains  a 
great  number  of  fmall  glandular  moleculae,  of  that  kind 
which  Morgagni  calls  glandulae  febaceae.  They  appear  very 
plainly  all  over  the  areola,  even  on  the  outfide,  where  they 
form  little  fiat  heights  or  eminences,  at  different  diffances, 
quite  round  the  circle. 

Thefe  tubercles,  are  perforated  by  fmall  holes,  through, 
which  a kind  of  febaceous  matter,  more  or  lefs  liquid,  is 
poured  out,  to  defend  the  areola  and  nipple.  Sometimes 
one  or  more  of  the  laclifercus  duffs  have  been  found  to  ter- 
minate upon  the  furface  of  the  areola.  Hence  Morgagni  was 
led  to  think  that  the  glands  there  are  of  the  lafliferous  kind. 

Papilla.  The  tubercle  which  lies  in  the  centre  of  the  are- 
ola, is  termed  'papilla,  or  the  nipple.  It  is' of  different  fizes  in 
different  ages  and  conftitutions,  and  in  the  different  condi- 
tions of  females  in  particular.  In  women  with  child,  or  who 
give  fuck,  it  is  large,  and  generally  longer  or  Ivgher  than  it 
is  thick  or  broad  ; and,  when  it  happens  to  be  fiaort,  it  caufes 
great  uneailnefs  to  the  child. 

The  texture  of  the  nipple  is  fpongy,  elafiic,  and  liable  to 
divers  changes  of  confidence,  being  lometimes  harder,  fbme- 
tirues  more  flaccid.  It  feems  to  confift  chiefly  of  liga- 
mantary  fafciculi ; the  extremities  of  which  form  the  bafis 
and  apex  of  the  nipple.  Thefe  fafciculi  appear  to  be  gently 
folded,  or  curled,  during  their  whole  length  j and  if,  by 
Vol.  II.  C c drawing 
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drawing  the  fibres  out,  thefe  folds  be  deftroyed,  they  return 
again  as  foon  as  that  aftion  ceafes. 

Between  thefe  fpongy  and  elafiic  fafciculi,  from  twelve  to  fif- 
teen or  twenty  particular  tubes  are  lodged  at  Imall  diftances 
from  each  other,  and  all  in  the  fame  direction.  Thefe  tubes  go 
to  the  balls  of  the  papilla,  and  run  through  the  apex  by  the 
fame  number  of  almoft  imperceptible  holes  or  orifices  ; and 
as  they  are  clofely  united  to  the  elafiic  fafciculi,  they  are 
folded  in  the  fame  manner  with  them. 

The  body  of  the  papilla  is  covered  by  a thin  cutaneous 
production,  and  by  the  epidermis.  Its  outer  furface  is  un- 
even, being  full  of  fmall  tubercles  and  wrinkles  ; among 
which,  thofe  near  the  circumference  of  the  nipple  feem  to 
have  a tranfverfe  or  annular  difpofition,  which,  however,  is 
not  uniform. 

This  difpofition  or  direction  feems  to  be  owing  to  the  elaf- 
tic  folds  already  mentioned : And,  from  this  fimple  ftruc- 

ture,  it  is  eafy  to  explain  how  infants,  in  fucking  the  nipple, 
and  women  in  drawing  the  teats  of  cows,  bring  out  the  milk. 
For  the  excretory  tubes,  being  wrinkled  in  the  lame  manner 
as  the  fafciculi,  do,  by  thefe  wrinkles  or  folds,  as  by  fo  many 
valves,  hinder  the  milk  contained  in  the  duffs  from  flowing 
out  ; but,  when  the  nipple  is  drawn  and  elongated,  the  tubes 
lole  their  folds,  and  the  paflage  becomes  ftraight.  Befides 
this,  when  they  are  drawn  with  a conflderable  force,  the 
Whole  body  of  the  mamma  is  increafed  in  length,  and  con- 
tracted in  breadth,  and  thereby  the  milk  is  prefled  into  the 
op  n tubes  ; and  thus,  by  barely  prefling  the  body  of  the 
brealt,  the  milk  may  be  forced  toward  the  nipple,  and  even 
through  the  tubes.  Thofe  who  underhand  the  principles 
of  the  air-pump  will  more  readily  conceive  the  manner  in 
which  the  child  draws  out  the  milk. 

Arteries , veins  > nerves , &c.  The  arteries  and  veins,  difiri- 
buted  through  the  mammae,  are  ramifications  of  the  arteriae 

and 
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and  venae  marmnariae  •,  of  which  one  kind  conies  from  the 
fubclaviae,  and  are  named  mammariae  internae ; the  others, 
from  the  axillares,  called  mammariae  external, 

Thefe  veflels  communicate  with  each  other,  with  thole 
near  them,  and  with  the  vafa  epigaftrica.  The  nerves  come 
chiefly  from  the  coftales,  and,  by  means  of  thefe,  communi- 
cate with  the  great  nervi  fympathetici.  1 tie  mamma  has 
numerous  lymphatic  veflels,  which  Wrifberg  obi.  rves  run 
in  two  fets : Moft  of  thefe  veffels  gradually  coiledt  into 

a great  plexus,  which  go  to  the  axillary  glands  , but  fa- 
thers enter  the  thorax,  through  the  interliices  o'-'  the  ribs, 
near  the  fternum,  and  communicate  with  the  glands  behind 
the  mammary  veflels* 

§ 3.  Pleurae  and  Mediajlinum. 

\ 

The  pleura  is  a membrane  which  adheres  very  clofely  to 
the  inner  lurface  of  the  ribs,  fternum,  and  mufeuli  intercofta- 
les,  fub-coftales,  and  fterno-coftales,  and  to  - he  convex  fide 
of  the  diaphragm  It  is  of  a very  firm  texture,  and  is  hip- 
plied  with  blood-veffels  and  nerves,  in  all  which  it  refem- 
bles  the  peritonaeum  ; and  likewife  in  its  confiding  of  an 
inner  true  membranous  lamina,  and  a cellular  fubftance  on 
the  outfide. 

Each  fide  of  the  thorax  has  its  particular  pleura,  entirely 
diftind  from  the  other,  and  making,  as  it  were,  two  great 
bladders,  fituated  laterally  with  refpefl  to  each  other  in  the 
great  cavity  of  the  breaft,  in  filch  a nianfier  as  to  form  a 
double  feptum  or  partition  running  between  the  vertebrae 
and  the  fternum,  their  other  Aides  adhering  to  the  ribs  and 
diaphragm. 

This  particular  duplicature  of  the  two  pleurae  is  termed 
mediajlinum.  The  two  laminae  of  which  it  confifts  are  clofely 
united  together  near  the  fternum  and  vertebrae  ■,  but,  in  the 

middle. 
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middle,  and  toward  the  lower  part  of  the  forefide,  they  arc 
feparated  by  the  pericardium  and  heart,  as  we  fhall  fee  here- 
after. A little  more  backward,  they  are  parted  in  a tubular 
form  by  the  oefophagus,  to  which  they  ferve  as  a covering  j 
and  in  the  moll:  pofterior  part  a triangular  1'pace  is  left  be- 
tween the  vertebrae  and  the  two  pleurae  from  above  down- 
ward, which  is  filled  chiefly  by  the  aorta. 

Before  the  heart,  from  the  pericardium  to  the  fternum, 
the  two  laminae  adhere  very  clofely  ; and  there  the  mediaf- 
tinum  is  tranlparent,  except  for  a fmall  fpace  near  the  upper 
part,  where  the  thymus  is  fituated ; fo  that  in  this  place  there 
is  naturally  no  interface  or  particular  cavity.  The  apparent 
feparation  is  owing  entirely  to  the  common  method  of  railing 
the  flernum,  as  was  plainly  demonftrated  by  Bartholinus,  in 
his  Treatife  of  the  Diaphragm,  published  at  Paris  in  1676. 

The  mediaftinum  does  not  commonly  terminate  along 
the  middle  of  the  infide  of  the  flernum,  as  was  commonly 
fuppofed.  Winflow  demonftrated,  in  the  year  1715,  to  the 
Royal  Academy  of  Sciences,  that  from  above  downward  it 
inclines  toward  the  left  fide  ; and  that  if,  before  the  thorax 
is  opened,  a fharp  inftrument  be  run  through  the  middle  of 
the  flernum,  there  will  be  almoft  the  breadth  of  a finger  be- 
tween the  inftrument  and  the  mediaftinum,  provided  that 
the  flernum  remain  in  its  natural  fituation,  and  the  cartilages 
of  the  ribs  be  cut  at  the  diftance  of  an  inch  from  it  on  each 
fide. 

From  all  this,  we  fee,  not  only  that  the  thorax  is  divided 
into  two  cavities  entirely  feparated  from  each  other  by  a 
middle  fepttnn,  without  any  communication  ; but  alfa  that, 
by  the  obliquity  of  this  partition,  the  right  cavity  is  greater 
than  the  left ; but  there  are  exceptions  to  the  above  defcrip- 
tions.  Lieutaud  lays  lie  has  met  with  feveral  fubjects  iu 
which  the  mediaftinum  delcended  along  the  middle  of  the 
flernum  ; and  others,  where  it  was  inclined  to  the  left  fide. 

Sabatier 
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Sabatier  obferves  that  this  is  rare  ; but  he  has  likewife  met 
with  feveral  examples,  where  an  inftrument  thruft  through  the 
middle  of  the  fternum  got  into  the  left  cavity  of  the  thorax: 
And  he  has  iometimes  leen  the  right  lamina  of  the  mediafti- 
num  fixed  to  the  middle  of  the  fternum,  while  the  left  one 
Was  fixed  oppofite  to  the  articulation  with  the  cartilages  of 
the  ribs  ; a Ipace  being  left  between  the  two,  which  Was  filled 
with  cellular  . fubftance,  intermixed  with  fat.  From  hence 
we  may  judge  of  the  uncertainty  of  trepanning  the  fternum, 
which  the  antients  have  recommended  in  lbme  cafes  of  ab- 
fceftes,  & c.  between  the  layers  of  the  mediaftinum. 

The  pleura  is  connected  to  the  membranous  portion  of  the 
fternum,  ribs,  and  mufcles  ; to  the  diaphragm,  pericardium, 
thymus,  and  vefTels  ; and,  in  a word,  to  whatever  lies  near 
its  convex  fide. 

The  furface  of  the  pleura  turned  to  the  cavities  of  the 
breaft  is  continually  moiftened  by  a lymphatic  ferofity  which 
tranfudes  through  the  pores  of  the  membranous  portion. 
This  fluid  is  faid  to  be  fecreted  by  imperceptible  glands  ; but 
the  exiftence  of  tliele  glands  has  not  been  hitherto  demon- 
ftrated. 

Aritries  and  veins.  The  arteries  and  veins  of  the  pleura 
are  chiefly  ramifications  of  the  intercoftales  ; and  thefe  rami- 
fications are  exceedingly  numerous,  and  for  the  moft  part  very 
fm'all.  l’he  mammariae  internae  and  diaphragmatieae  like- 
wife fend  branches  hither,  which  communicate  very  frequent- 
ly with  thole  that  come  from  the  intercoftals. 

rlhe  mediaftinum  has  particular  veffels,  called  artcriae  and 
venae  mediajlinae , which  are  commonly  branches  of  the  fub- 
claviae.  The  mammariae  internae  fend  likewife  ramifications 
to  the  fore- part  of  it,  the  diaphragmatieae  to  the  lower  part, 
and  the  intercoftales  and  oefophageae  to  the  back-part. 

Nerves.  The  nerves,  which  are  few,  are  ramifications  of 
the  true  intercoftales.  Near  the  vertebrae  they  communicate 

with 
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with  the  great  fympathetic  nerves,  and  but  very  little  with 
the  eighth  pair. 

XJfe.  The  pleura  ferves  in  general  for  an  inner  integument 
to  the  cavity  of  the  thorax.  The  mediaftinum  cuts  off  all 
communication  between  the  two  cavities,  and  hinders  one 
lung  from  preffing  on  the  other  when  we  lie  on  one  fide.  It 
likewife  forms  receptacles  for  the  heart,  pericardium,  oefo- 
phagus,  &c. ; and  it  is  continued  over  the  lungs  in  the  man- 
ner which  (hall  be  explained  hereafter. 

Before  we  leave  the  pleura,  it  muft  be  obferved  that  it  ad- 
heres firmly  to  the  ribs.  This  adhefion  keeps  the  pleura 
ftretched,  and  hinders  it  from  flipping  or  giving  way.  It 
likewife  renders  this  membrane  extremely  fenfible  of  the 
leaft  reparation  caufed  by  coagulated  lymph  or  accumulated 
blood ; the  nervous  filaments  being  likewife,  in  this  cafe, 
very  much  compreffed  in  infpiration  by  the  fweiling  of  the 
intercoftal  mufcles. 

' § 4.  Thymus. 

The  thymus  is  an  oblong  very  foft  glandular  body, 
round  on  the  upper  part,  and  divided  below  into  two  or  three 
great  lobes,  of  which  that  toward  the  left  fide  is  the  long, 
eft  In  the  foetus  it  is  of  a large  fize,  lefs  in  children, 
and  in  aged  perfons  very  little.  In  children  it  is  of  a white 
colour,  fometimes  mixed  with  red  ; but  in  an  advanced  age  . 
its  colour  is  generally  dark. 

The  greareit  part  of  the  thymus  lies  between  the  duplica- 
te of  the  fuperior  and  anterior  portion  of  the  mediaftinum, 
and  the  great  veffels  of  the  heart  j from  whence  it  reaches 
a little  higher  than  the  tops  of  the  two  pleurae,  fo  that  fome 
part  of  it  is  out  of  the  cavity  of  the  thorax  j and  in  the  foe- 
tus and  in  children,  it  lies  as  much  without,  as  within  the 

thorax,  and  is  then  compofed  of  numerous  lobules,,  each 

inclofed 
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inclofed  in  a thin  covering,  and  united  together  by  cellular 
fubftance  : Thefe  are  hollow  within,  and  communicate  toge- 
ther fomewhat  like  the  cells  of  the  lungs ; but  they  contain 
a milky  fluid,  which  readily  appears  after  an  opening  is  made, 
but  this  fluid  vanifhes  foon  after  birth.  Among  the  various 
opinions  about  the  ufe  of  this  fubftance,  fome  have  thought 
it  lerved  only  to  fill  a part  of  the  thorax  of  the  foetus  in  the 
collapied  ftate  of  the  lungs,  becaufe  its  fize  decreafes  after 
the  lungs  are  dilated. 

Its  particular  inward  ftru&ure  and  fecretions  are  not  as  yet 
fufficiently  known  fo  as  to  enable  us  to  determine  its  ufes ; 
which,  however,  feem  to  be  defigned  more  for  the  foetus  than 
for  adults..  It  has  veffels  belonging  to  it,  called  arteriae  and 
venae  thymicae ; which  are  branches  from  the  laryngaea  infe- 
rior and  mammaria  interna. 


§ 5.  Pericardium. 


The  heart,  with  all  the  parts  belonging  to  it,  is  contained 
in  a membranous  capfula,  called  pericardium , which  is  in  fomc 
meafure  of  a conical  figure,  and  fomewliat  bigger  than  the 
heart ; but  the  difference  muft  be  lefs  during  life  when  the 
heart  is  full  of  blood.  It  is  not  fixed  to  the  bafis  of  the 
heart,  but  round  the  large  veins  above  the  auricles,  before 
they  fend  off  the  ramifications,  and  round  the  large  arteries, 
before  their  divifions. 

The  pericardium  is  made  up  of  three  laminae,  the  middle 
and  chief  of  which  is  compoled  of  very  fine  tendinous  fila- 
ments, which  are  beft  feen  in  old  perfons  ; they  are  clofely 
interwoven,  and  crofs  each  other  in  different  directions. 
The  internal  lamina  feems  to  be  a continuation  of  the  outer 
coat  of  the  heart,  auricles,  and  great  veffels.  The  trunks  of 
the  aorta  and  pulmonary  artery  have  one  common  coat, 
which  contains  them  both  as  in  a {heath,  and  is  lined  on  the 
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infide  by  a cellular  fubftance,  chiefly  in  that  fpace  which  lies 
between  where  the  trunks  are  turned  to  each  other,  and 
the  fides  of  the  (heath.  There  is  but  a very  (mail  portion 
of  the  inferior  vena  cava  contained  in  the  pericardium. 

It  is  the  middle  lamina  which  chiefly  forms  the  pericar- 
dium ; and  the  figure  of  this  bag  is  not  limply  conical,  its 
apex  or  point  being  very  round,  and  the  bafis  having  a par- 
ticular elongation  which  furrounds  the  great  veflels,  as  am- 
ply as  the  other  portion  furrounds  the  heart. 

The  pericardium  is  clolely  connected  to  the  diaphragm, 
not  to  the  apex,  but  exattly  at  that  p.ace  which  aniwers  tQ 
the  flat  or  lower  fide  of  the  heart ; and  it  is  a very  difficult 
matter  to  feparate  it  from  the  diaphragm  m dilledtion,  the 
tendinous  fibres  of  the  one  fubftance  intermixing  with  thofe 
cf  the  other.  This  adhering  portion  is  in  lome  meafure  of 
a triangular  fhape,  anfwering  to  that  of  the  lower  fide  of  the 
heart ; and  the  reft  of  the  bag  lies  upon  the  diaphragm,  with- 
out any  adhefion. 

The  external  lamina,  or  common  covering,  as  it  may  more 
properly  be  called,  is  formed  by  the  duplicature  of  the  me- 
diaftinum.  It  adheres  to  the  proper  bag  of  the  pericardium 
by  the  intervention  of  the  cellular  fubftance  in  that  duplica- 
ture, but  leaves  it  where  the  pericardium  adheres  to  the  dia- 
phragm, on  the  upper  furface  of  which  it  is  fpread,  as  being 
a continuation  of  the  pleura. 

The  internal  lamina  is  perforated  by  an  infinite  number  of 
very  fmall  holes,  through  which  a ferous  fluid  continually 
■ tranfudes,  in  the  fame  manner  as  in  the  peritoneum  ; there 
being  no  glands  for  this  purpofe,  as  fome  have  iuppofed. 
The  pericardium,  at  its  fore  part,  receives  arteries  from  the 
mammaria  interna,  and  diaphragmatica : The  lower  part  is 
fupplied  by  the  diaphragmatica,  while  the  pofterior  lurface 
has  branches  from  the  lubclavia,  from  the  mammaria,  and 
from  the  aorta,  &c.  The  veins  correfpond  with  the  arteries, 
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excepting  fome  which  go  to  the  vena  azygos.  The  nerves 
are  chiefly  from  the  eighth  pair,  and  great  fympathetics. 
This  fluid  being  gradually  collected  after  death,  makes  what 
is  called  aqua  pericardit , which  is  found  in  confiderable  quan- 
tities in  opening  dead  bodies  while  they  remain  frelh  Some- 
times it  is  of  a reddilh  colour,  which  11. ay  be  owing  to  a 
tranfudation  of  blood  through  the  fine  membrane  of  the  au- 
ricles. 


§ 6.  Of  the  Heart. 

Situation  in  general  and  conformation.  The  heart  is  a muf- 
cular  body,  fltuated  in  the  cavity  of  the  thorax,  on  the  an- 
terior part  of  the  diaphragm,  between  the  two  laminae  of 
the  mediaftinum.  It  is  nearly  of  a conical  figure  flatted  on 
the  fides,  round  at  the  top,  and  oval  at  the  balls.  Accor- 
dingly we  confider  in  the  heart,  the  balls ; apex  •,  two  odgesj 
the  one  right  and  the  other  left ; arid  two  fides,  one  of  which 
is  generally  flat  and  inferior,  the  other  more  convex  and  fu- 
perior. 

Befides  the  mufcular  body,  which  chiefly  forms  what  we 
call  the  heart,  its  balls  is  accompanied  by  two  appendices, 
called  auriculae , and  by  large  blood  veflels  ; of  which  hereaf- 
ter : And  all  thefe  are  included  in  the  pericardium. 

The  heart  is  hollow  within,  and  divided  by  a feptum 
which  runs  between  the  edges  into  two  cavities,  called 
ventriculi ; one  of  which  is  thick  and  folid  ; the  other  thin 
and  loft.  This  latter  is  generally  termed  the  right  ventriclea 
the  other  the  left  ventricle  ; though,  in  their  natural  fituation, 
the  right  ventricle  is  placed  more  anteriorly  than  the  left,  as 
we  lhall  fee  hereafter. 

Each  ventricle  opens  at  the  balls  by  two  orifices ; one  of 
which  anfvvers  to  the  auricles,  the  other  to  the  mouth  of  a 
large  artery;  and  accordingly  one  of  them  maybe  termed 
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the  auricular  orifice , the  other  the  arterial  orifice.  The  right 
ventricle  opens  info  the  right  auricle,  and  into  the  trunk  of 
the  pulmonary  artery  -,  the  left  into  the  left  auricle,  and  into 
the  great  trunk  of  the  aorta.  At  the  edges  of  thefe  orifices 
are  found  feveral  moveable  pellicuiae,  called  valves  by  anato- 
miffs  ; of  which  fome  are  turned  inward  toward  the  cavity  of 
the  ventricles,  called  triglochines , or  tricufpides ; others  are 
turned  toward  the  great  veffels,  called  femilunares,  or  Jigmoi- 
dales..  'I  he  valvulae  tricufpides  of  the  left  ventricle  are  like- 
wife  termed  mitrales. 

Ventriculi.  The  inner  furface  of  the  ventricles  is  very  un- 
even, many  eminences  and  cavities  beii  g obfervable  in  it. 
The  moft  confiderabie  eminences  are  thick  flefhy  productions, 
called  columnae.  To  the  extremities  of  thefe  pillars  are  faf- 
tened  feveral  tendinous  cords,  the  other  ends  of  which  are 
joined  to  the  valvulae  tricufpides.  There  are  likewife  other 
fmall  fhor.t  tendinous  ropes  along  both  edges  of  the  feptum 
between  the  ventricles.  Thefe  fmall  cords  lie  in  an  oblique 
tranfverfe  fituation,  and  form  a kind  of  net  work  at  different 
diffances. 

The  cavities  of  the  inner  furface  of  the  ventricles  are  fmall 
deep  foffulae  or  lacunae  placed,  very  near  each  other,  with 
fmall  prominent  interfaces  between  them.  The  greateft  part 
of  thefe  lacunae  arc  orifices  of  the  venal  ducfts,  to  be  defcrib- 
ed  hereafter. 

Slruflure  cf  the  ventricles.  The  flefhy  or  mufcular  fibres, 
of  which  the  heart  is  made  up,  are  difpofed  in  a very  Angu- 
lar manner,  efpeciaily  thofe  of  the  right  or  anterior  ventri- 
cle; being  either  bent  into  arches  or  folded  into  angles. 

The  fibres  which  are  folded  into  angles  are  longer  than 
thofe  which  are  only  bent  into  arches.  The  middle  of  thefe 
arches,  and  the  angles  of  the  folds,  are  turned  toward  the 
apex  of  the  heart,  and  the  extremities  of  the  fibres  toward 
the  balls.  Thefe  fibres  differ  not  only  in  length,  but  in  their 
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directions,  which  are  very  oblique  in  all,  but  much  more  lo 
in  the  long  or  folded  iibres  than  in  the  fliort  ones,  which  are 

limply  bent. 

It  is  commonly  faid  that  this  obliquity  reprelents  the  fi- 
gure 8 ; but  the  comparifon  is  very  tulle,  and  can  only  agiee 
to  feme  bad  figures  drawn  by  perfons  ignorant  ot  the  laws  of 

t 

perl  peCtive. 

All  thefe  fibres,  regard  being  had  to  their  different  obli- 
quity and  length,  are  difpofed  in  fuch  a manner,  as  that  the 
longed  form  partly  the  moll  external  ftrata  on  the  convex 
fide  of  the  heart,  and  partly  the  molt  internal  on  the  con- 
cave fide ; the  middle  of  the  arches  and  the  angles  meeting 
obliquely  and  fucceffively  to  form  the  apex. 

The  fibres  fituated  within  thefe  long  ones  grow  gradually 
fliorter  and  ftraighter  all  the  way  to  the  balls  of  the  heart, 
where  they  are  very  fliort,  and  veiy  little  incuivated. 
this  dil'pofition  the  fides  of  the  ventricles  are  very  thin  near 
the  apex  of  the  heart,  and  very  thick  toward  the  bafis. 

Each  ventricle  is  compofed  of  its  proper  diftiiict  fibres  ; 
but  the  left  ventricle  has  many  more  than  the  right,  its  iub- 
ffance  being  confiderably  thicker.  Where  the  two  ventric.es 
are  joined,  they  form  an  impervious  feptum  which  belongs 
equally  to  both.  Oppofite  to  this  feptum  a groove  is  feeri 
on  the  outfide  of  the  heart ; one  running  longitudinally  on 
its  upper,  the  other  on  its  under  furface  *.  In  thefe  gioorcs 
the  great  branches  of  the  coronary  arteries  and  veins  are 
lodged. 

There  is  this  likewife  peculiar  to  the  left  ventricle,  that 
the  fibres  which  form  the  innermoft  firatum  of  its  concave 
fide,  form  the  outermoft  ftratum  of  the  whole  convex  fide 
of  the  heart,  which  confequently  is  common  to  both  ventri- 
cles ; fo  that,  by  carefully  unravelling  all  the  fibres  of  the 
heart,  we  find  it  to  be  made  up  of  two  bags  contained  in  a 
third. 
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The  anterior  or  right  ventricle  is  fomewhat  larger  than 
the  pollerior  or  left,  as  was  well  obferved  by  the  antients, 
and  clearly  demon ftrated  by  M.  Helvetius.  The  left  is  a lit- 
tle longer  than  the  right,  and  in  fome  fubjedfe  they  end  ex- 
teriorly in  a kind  of  double  apex.  But  it  appears  from  ex- 
periments, that  the  inequality  between  the  parts  of  the  right 
and  rhofe  of  the  left  fide  of  the  heart  are  not  fo  great  dur- 
ing life  as  after  death  ; for,  in  the  hearts  of  animals  killed 
by  cutting  acrofs  the  veflels  of  the  neck,  and  in  thofe  of  per- 
fons  who  have  died  in  battle  from  a wound  in  the  vena  cava 
or  pulmonary  artery,  the  inequality  is  lefs  than  we  commonly 
find  it.  This  was  firft  obferved  by  M.  Vieuflens  profeflor  of 
anatomy  at  Altorf. 

Sabatier  has  made  numerous  experiments  on  animals,  the 
refult  of  which  is  nearly  the  fame  with  that  mentioned  above. 

All  the  fibres  are  not  dire&ed  the  fame  way,  though  they 
are  all  more  or  lefs  oblique  : For  fome  end  toward  the  right, 
others  toward  the  left,  fome  forward,  fome  backward,  and 
Others  in  the  intermediate  places  ; fo  that,  in  unravelling 
them,  we  find  that  they  crofs  each  other  gradually,  fometimes 
according  to  the  length  of  the  heart,  and  fometimes  according 
?o  its  breadth. 

The  tubes  which  crofs  each  other  tranfverfely  are  much 
more  numerous  than  thofe  which  crofs  longitudinally ; which 
ought  to  be  taken  notice  of,  that  we  may  rectify  the  falfe  no- 
tions that  have  been  entertained  concerning  the  motion  of 
the  heart,  namely,  that  it  is  performed  by  a contortion  or 
twilling  like  that  of  a fcrew,  or  that  the  heart  is  fhortened 
in  the  time  of  contraction,  and  lengthened  in  dilatation. 

The  fibres  which  compofe  the  inner  or  concave  furface  of 
the  ventricles  do  not  all  reach  to  the  bafis,  fome  of  them 
runn  ng  into  the  cavity,  and  there  forming  the  flefhy  colum- 
pae,  to  which  the  loofe  floating  portion  of  the  triculpidal 
yalves  is  faftened  by  tendinous  ropes. 
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Befides  thefe  flefhy  pillars,  the  internal  fibres  form  a great 
many  eminences  and  deprefiions,  which  not  only  render  the 
inner  furface  of  the  ventricles  uneven,  but  give  it  a great  ex- 
tent within  a fmall  compafs.  Some  of  thefe  deprefiions  are 
the  orifices  of  the  venal  duifts  found  in  the  fubftance  of  the 
ventricles,  which  have  been  already  mentioned.  The  cir- 
cumferences of  the  great  openings  at  the  bafis  of  the  heart 
are  tendinous,  and  may  be  looked  upon  as  the  common  ten- 
don of  all  the  flefhy  fibres  of  which  the  ventricles  are  com- 
pofed. 

Valvulae.  The  valves  at  the  orifices  of  the  ventricles  are 
of  two  kinds  : One  kind  allows  the  blood  to  enter  the  heart, 
and  hinders  it  from  going  out  the  fame  way ; the  other  kind 
allows  the  blood  to  go  out  of  the  heart,  but  hinders  it  from 
returning  The  valves  of  the  firfi:  kind  terminate  the  auri- 
culae ; and  thofe  of  the  fecond  lie  in  the  openings  of  the  great 
arteries.  The  firfi:  are  termed  femilunar  or  Jig moidal  valves  ; 
the  others,  trig/ochines,  tricufpidal , or  mitral. 

The  tricufpidal  valve  of  the  right  ventricle  is  of  a circular 
form,  and  is  fixed  to  the  opening  of  the  auricle,  while  the 
other  end  is  attached  to  the  internal  furface  of  the  ventricle. 
The  circular  membrane  of  the  valve  foon  divides  into  many 
parts,  three  of  which  are  more  confiderable  than  the  reft  ; 
and  thefe  have  got  the  name  of  tncujpid  valves}  though 
they  are  now  generally  confidered  as  forming  one.  That 
which  is  next  the  mouth  of  the  pulmonary  artery  is  the 
largeft,  and  fome  anatomifts  think  that  it  prevents  the 
blood  from  getting  into  the  artery  while  the  ventricle  is  fil- 
ling. It  has  three  triangular  productions,  very  fmooth  and 
poliftied  on  that  fide  which  is  turned  toward  the  auricle  ; 
but  on  the  fide  next  the  cavity  of  the  ventricle,  they  have 
fevcral  membranous  and  tendinous  expanfions,  and  their 
edges  are  notched  or  indented.  The  valve  of  the  auricular 
orifice  bf  the  left  ventricle  is  of  the  fame  fhape  and  ftrutture, 
hut  it  is  only  divided  into  two  parts ; and,  from  fome  fmall 
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refemblance  to  a mitre,  has  been  named  mitralis . That  which 
is  next  the  mouth  of  the  aorta  is  the  largeft. 

The  femilunar  valves  are  fix  in  number,  three  belonging  to 
each  ventricle,  fituated  at  the  mouths  of  the  great  arteries  j 
and  they  may  be  properly  enough  named  valvulae  arterioles. 
Their  concave  fides  are  turned  toward  the  cavity  of  the  arte- 
ries, and  their  convex  Tides  approach  each  other.  In  ex- 
amining them  with  a microfcope,  we  find  flefhy  fibres  lying 
in  the  duplicature  ol  the  membranes  of  which  they  are  com- 
pofed. 

They  are  truly  femilunar,  or  in  form  of  a crefcent,  on  that 
fide  by  which  they  adhere  ; but  their  loofe  edges  are  of  a dif- 
ferent figure,  each  of  them  reprefenting  two  fmall  crefcents  ; 
the  two  extremities  of  which  meet  at  the  middle  of  tins  edge, 
and  there  form  a kind  of  fmall  papilla,  fir  ft  dekribed  by  A- 
rantius,  and  afterwards  by  Morgagni,  and  therefore  named 
from  them. 

The  aorta  in  general  The  great  artery  that  goes  out  from 
the  left  ventricle,  is  termed  aorta.  As  it  goes  out,  it  turns 
a little  toward  the  right,  and  then  bends  obliquely  back- 
ward, to  form  what  is  called  aorta  defccudu/is ; which  we 
fhal)  have  occafion  to  mention  again  hereafter.  At  the  be- 
ginning of  the  aorta,  and’ behind  the  femilunar  valves,  three 
elevations  are  obferved  on  the  outfide  : Thefe  correfilond  to 
an  equal  number  of  pits  on  the  infide,  which,  from  the  dis- 
coverer, have  been  called  Jinufes  of  Valfalva . Their  ufe  is  not 
well  known.  From  about  the  middle  of  the  convex  fide  of 
this  curvature  three  great  branches  arife,  which  furnifh  an 
infinite  number  of  ramifications  to  the  head  and  upper  ex- 
tremities of  the  body  ; as  the  defeending  aorta  does  in'  the 
fame  manner  to  the  thorax,  abdomen,  and  lower  extremi- 
ties. 

Ths  arteria  pulmonaris  in  general.  The  trunk  of  the  ar- 
tery which  gees  out  from  the  right  ventricle  is  called  arteria 
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puhnonaris.  This  trunk,  as  it  is  naturally  fituated  in  the  tho- 
rax, runs  firft  of  all  diredtly  upward  for  a fmall  fpace  ; then 
divides  laterally  into  two  principal  branches,  one  for  each 
lung  ; that  which  goes  to  the  right  lung  being  the  longeft, 
for  a reafon  that  fhall  be  given  hereafter. 

Auriculae.  The  auricles  are  mufcular  bag's  fituated  at  the 
bafis  of  the  heart,  and  their  capacities  are  in  proportion  to 
thofe  of  their  refpeftive  ventricles ; one  towards  the  right 
ventricle,  the  other  towards  the  left,  and  joined  together  by 
an  inner  feptum  and  external  communicating  fibres,  much  in 
the  fame  manner  with  the  ventricles  ; one  of  them  being  na- 
med the  right  auricle , the  other  the  left.  They  are  very  un- 
even on  the  infide,  but  finoother  on  the  outfide  ; and  termi- 
nate in  a narrow,  flat,  indented  edge,  reprefenting  a cock’s 
comb,  or  in  fome  meafure  the  ear  of  a dog.  This  properly 
gets  the  name  of  auricle , the  larger  and  fmooth  part  of  the 
cavity  being  called fnus  vetiofus  ; but,  as  the  two  parts  make 
one  general  cavity,  the  name  of  auricle  is  commonly  applied 
to  the  whole.  They  open  into  the  orifices  of  each  ventricle, 
called  auricular  orifices and  they  are  tendinous  at  their  open- 
ing, in  the  fame  manner  as  the  ventricles. 

The  right  auricle  is  larger  than  the  left ; and  it  joins  the 
right  ventricle  by  a common  tendinous  opening,  as  has  been 
already  obferved.  It  has  two  other  openings  united  into  one, 
and  formed  by  two  large  veins  which  meet  and  terminate 
there,  almofl  in  a direct  line,  called  veua  cava  fuperior  and 
inferior.  Highmore  has  defcribed  an  eminence  in  form  of  a 
valve,  placed  between  the  mouths  of  the  two  venae  cavae  : 
This  he  fuppofed  directs  the  blood  from  the  veins  into  the 
auricle.  Afterwards  Lower  defcribed  and  delineated  it ; and 
other  anatomifts  have  called  it  tliberculum  Lovueri , till  Mor- 
gagni denied  its  cxiftence  in  the  human  lubjeft.  At  the 
mouth  of  the  inferior  cava  we  find  a membrane  in  form  of  a 
crefcent,  defcribed  by  Euftachius,  and  named  from  him.  Its 
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convex  edge  is  fixed  to  the  union  of  the  vein  and  the  right 
auricle,  while  its  concave  edge  is  turned  upwards  over  the 
mouth  of  the  vein.  It  is  moft  complete  in  the  foetus  ; but  it 
is  found  likewife  in  perfons  of  advanced  age,  though  it  fome- 
, times,  from  ufe,  has  a reticular  appearance.  It  is  faid  to  pre- 
vent the  blood  in  the  auricle  from  returning  into  the  cava  ; 
but  it  has  a different  ufe  in  the  foetus.  The  notched  edge 
of  this  auricle  terminates  obliquely  in  a kind  of  obtufe  point, 
which  is  a fmall  particular  production  of  the  great  bag,  and 
is  turned  toward  the  middle  of  the  balls  of  the  heart. 

The  whole  inner  furface  of  the  right  auricle  is  uneven,  by 
reafon  of  a great  number  of  prominent  lines  which  run  acrols 
the  lides  of  it,  and  communicate  with  each  other  by  fmaller 
lines,  which  lie  obliquely  in  the  interlaces  between  the  for- 
mer. The  lines  of  the  firfl:  kind  reprefent  trunks  ; and  thofe 
of  the  other,  fmall  branches  in  an  oppofite  direction  to  each 
other.  In  the  interfaces  between  thefe  lines,  the  lides  of  the 
auricle  are  very  thin,  and  almoft  tranfparent,  feeming  to  be 
formed  merely  by  the  external  and  internal  coats  of  the  au- 
ricle joined  together,  efpecially  near  the  point. 

The  left  auricle  is,  in  the  human  body,  a kind  of  mufcu- 
lar  bag  or  refervoir,  of  a confiderable  thicknefs,  and  un- 
equally Iquare,  into  which  the  four  venae  pulmonares  open, 
and  which  has  a diftinCt  appendix  belonging  to  it,  like  a third 
fmall  auricle  This  bag  is  very  even  on  both  furfaces,  and  is 
therefore  called  ftnus  vencfus  ; but,  to  diftinguilh  it  from  the 
one  on  the  right  fide,  it  is  called  finus  venofus  fntijler.  How- 
ever, the  bag  and  appendix  have  but  one  common  cavity ; 
and  therefore  they  may  ftill  be  both  comprehended  under  the 
common  name  of  the  left  auricle.  In  men,  the  Imall  portion 
may  likewife  be  named  the  appendix  of  the  left  auricle ; but, 
in  other  animals,  the  cafe  is  different. 

This  fmall  portion  or  appendix  of  the  left  auricle  is  of  a 
different  ftruCture  from  that  of  the  bag  or  large  portion.  Ex- 
teriorly, 
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teriorly,  it  refembles  a fmall  oblong  bag,  bent  different  ways, 
and  indented  quite  round  the  edges.  Interiorly,  it  is  like  the 
inlide  of  the  right  auricle.  The  whole  common  cavity  of  the 
left  auricle  is  fmaller  in  an  adult  fubjeiSt  than  that  of  the 
right ; and  the  flefhy  fibres  of  this  left  auricle  crofs  each  o- 
ther  obliquely,  in  flrata  differently  difpofed. 

Arteriae  et  venae  coronariae.  Belides  tjie  great  common  vefl* 
fels,  the  heart  has  veffels  peculiar  to  itfelf,  called  the  coronary 
arteries  and  veins , becaufe  they  in  fome  meafure  crown  the 
balls  of  the  heart.  The  coronary  arteries,  which  are  two  in 
number,  go  out  from  the  beginning  of  the  aorta,  and  after- 
wards f^read  themfclves  round  the  bails  of  the  heart,  to  the 
fubilance  of  which  they  fend  numerous  ramifications. 

Vieuifens  believed  that  fome  of  the  branches  of  the  coro- 
nary artery  opened  into  the  cavities  of  the  ventricles  and  au- 
ricles ; for,  by  throwing  a fine  injection  into  thefe  arteries, 
he  found  it  run  out  on  all  fides  of  the  right  ventricle  and  au- 
ricle. Thebcfius  being  nearly  of  the  fame  opinion,  endea- 
voured to  prove  that  there  were  veins  which  carried  part  of 
the  blood  from  the  coronary  arteries  immediately  into  the  ca- 
vities of  the  heart ; and  thefe  have  therefore  got  the  name  of 
veins  of  Thcbejius,  though  he  is  not  the  firft  difcoverer.  "Win- 
How,  Haller,  and  feveral  others,  defcribe  fuch  veins  ; but  Du- 
verney,  alter  injecting  the  heart  of  an  elephant,  doubts  of 
their  exigence.  Senac,  who  has  paid  much  attention  to  this 
lubject,  denies  it  altogether  ; and  Sabatier  coincides  with  him 
in  opinion. 

There  are  feldom  more  than  two  arteries ; of  which  one 
lies  toward  the  right,  the  other  toward  the  left  of  the  an- 
terior third  part  of  the  circumference  of  the  aorta.  The 
right  coronary  artery  runs  in  between  the  bafis  and  right  au- 
ricle, all  the  way  to  the  flat  fide  of  the  heart,  and  lb  goes  half 
way  round.  The  left  artery  has  a like  courfe  between  the  ba- 
fis and  left  auricle  •,  and,  before  it  turns  on  the  bafis,  it  fends 
off  a capital  branch,  which  runs  in  between  the  two  ventricles. 
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Another  principal  branch  goes  off  from  the  union  of  the  two 
arteries  on  the  flat  fide  of  the  heart ; which  running  to  the  a- 
pex,  there  joins  the  other  branch. 

The  coronary  veins  are  diftributed  exteriorly,  much  in  the 
fame  manner.  The  largeft  opens  into  the  pofterior  inferior 
part  of  the  right  auricle,  by  an  orifice  which  is  furnifhed 
with  a valve,  firft  defcribed  by  Euftachius.  Befides  the  co- 
ronary veins,  the  heart  has  other  anterior  veins,  which  have 
been  called  by  VieufTens  venae  innominatac.  Some  of  them 
go  into  the  right  auricle,  others  end  in  the  right  ventricle  ; 
and  there  are  other  veins  ff ill  fmaller,  which  are  found  in 
the  fubftance  of  the  heart,  and  which  terminate  in  the  right 
finus  and  auricle. 

The  nerves  of  the  heart , are  from  the  par  vagum  and  great 
fvmpathetics  : Thefe  form  the  cardiac  plexus,  which  fends  off 
branches  to  the  pericardium,  to  the  roots  of  the  great  veftels, 
and  are  fpent  at  laffc  on  the  different  parts  of  the  heart. 

Particular  filiation  of  the  heart.  The  heart  lies  aim  off 
tranfverfely  on  the  diaphragm,  the  greateft  part  of  it  being  in 
the  left  cavity  of  the  thorax,  and  the  apex  being  turned  to- 
ward the  bony  extremity  of  the  fixth  true  rib.  The  bafis  is 
toward  the  right  cavity  ; and  both  auricles,  efpecially  the 
right,  reft  on  the  diaphragm  ; but  the  fituation  of  the  heart 
during  life  changes  a little,  according  to  the  ftate  of  refpira- 
tion,  and  to  the  pofition  of  the  bqdy. 

The  origin  or  hafis  of  the  pulmonary  artery  is,  in  this  na- 
tural fituation,  the  higheft  part  of  the  heart  on  the  forefide  \ 
and  the  trunk  of  this  artery  lies  in  a perpendicular  plane, 
which  may  be  conceived  to  pafs  between  the  fternum  and  the 
fpina  dorfi.  Therefore  fome  part  of  the  bafis  of  tfie  heart  is 
jn  the  right  cavity  of  the  thorax  ; and  the  reft,  all  the  way  to 
the  apex,  \s  in  tbe  left  cavity  ; and  it  is  for  this  reafon  th*t 
the  mediaftinum  is  turned  toward  that  fide. 

According  to  this  true  and  natural  fituation  of  the  heart, 
the  part?  commonly  {aid  to  be  on  the  right  fide  are  rather 
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anterior*  and  thofe  on  the  left  fide  pofterior ; and  that  fide 
of  the  heart  which  is  thought  to  be  the  forefide  is  naturally 
the  upper  fide,  and  the  backfide  confequently  the  lower  fide. 

The  lower  fide  is  very  flat,  lying  wholly  on  the  diaphragm; 
but  the  upper  fide  is  a little  convex  through  its  whole  length, 
in  the  direction  of  the  feptum  between  the  ventricles.  And 
it  may  be  proper  here  to  remark,  that,  though  commonly 
received  terms  of  art  may  be  fiill  retained,  yet  it  is  rieceffary 
to  prevent  their  communicating  falfe  ideas  to  thofe  who  have; 
not  had  an  opportunity  of  making  obfervations  themlelves, 
or  of  being  inftruCted  by  others. 

Ufes  iti general.  The  heart,  and  the  parts  belonging  to  it,  are 
the  principal  inftruments  of  the  circulation  of  the  blood.  The 
two  ventricles  ought  to  be  confiJered  as  two  fyringes,  fo 
clofely  joined  together  as  to  make  but  one  body,  and  furnifh- 
ed  with  fuckers  placed  in  contrary  directions  to  each  other, 
fo  that  by  drawing  one  of  them  a fluid  is  let  in,  and  forced 
out  again  by  the  other. 

The  heart  is  compofed  of  a fubftance  capable  of  contraction 
and  dilatation.  When  the  flefhy  fibres  of  the  ventricles  are 
contracted,  the  two  cavities  are  lefiened  in  an  equal  and  di- 
reCt  manner,  not  by  any  contortion  or  twiftmg,  as  the  falfe 
-refemblance  of  the  fibres  to  a figure  of  8 has  made  anatomifla 
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imagine.  For,  if  we  coniider  attentively  in  how  many  dif- 
ferent directions,  and  in  how  many  places,  theie  fibres  crola 
each  other,  as  has  been  already  obferved,  we  mult  fee  clearly 
that  the  whole  ftruCture  tends  to  make  an  even,  direCt,  and 
uniform  contraction,  more  according  to  the  breadth  or  thick- 
nefs,  than  according  to  the  length  of  the  heart  ■,  becaufe  the! 
number  of  fibres  fituated  tranfverfely  is  much  greater  than 
the  number  of  longitudinal  fibres. 

The  flefhy  fibres  thus  contracted  do  the  office  of  fuckers, 
by  prefling  upon  the  blood  contained  in  the  ventricles ; 
which  blood  being  thus  forced  toward  the  balls  of  the  heart, 
prefles  the  tricufpidal  valves  againft  each  other,  opens  the  fe- 
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milunares,  and  rufhes  with  impetuofity  through  the  arteries 
and  their  ramifications,  as  through  fo  many  elaftic  tubes. 

Syjiole.  The  blood  thus  pufhed  out  by  the  contraftion  of 
the  ventricles,  and  afterwards  preffed  by  the  elaftic  arteries, 
enters  the  capillary  veffels,  and  is  from  thence  forced  to  re- 
turn by  the  veins  to  the  auricles,  which,  like  retirements, 
porches,  or  antichambers,  receive  and  lodge  the  blood  return- 
ed by  the  veins  during  the  time  of  a new  contra&ion.  This 
contraction  of  the  heart  is  by  anatomifts  termed  fyfole. 

Diajlole.  The  contraction  or  fyftole  of  the  ventricles  ceafes 
immediately,  by  the  relaxation  of  their  fleftiy  fibres  ; and,  in 
that  time,  the  auricles  which  contain  the  venal  blood,  being 
contracted,  force  the  blood  through  the  tricufpidal  valves  into 
the  ventricles,  the  fides  of  which  are  thereby  dilated,  and 
their  cavities  enlarged.  This  dilatation  is  termed  diajlole. 

Circulation . In  this  manner  does  the  heart,  by  the  alter- 
nate fyftole  and  diaftole  of  its  ventricles  and  auricles,  pufh  the 
blood  through  the  arteries  to  all  the  parts  of  the  body,  and 
receive  it  again  by  the  veins.  This  is  called  the  circulation  of 
the  bloody  which  is  carried  on  in  three  different  manners. 

The  firft  and  mod  univerfal  kind  of  circulation  is  that  by 
which  almoft  all  the  arteries  of  the  body  are  filled  by  the 
fyftole  of  the  heart,  and  the  greateft  part  of  the  veins  evacu- 
ated by  the  diaftole. 

The  lecond  kind  of  circulation,  oppofite  to  the  firft,  is 
through  the  coronary  veffels  of  the  heart,  the  arteries  of 
which  are  filled  with  blood  during  the  diaftole  of  the  ven- 
tricles, and  the  veins  emptied  during  the  fyftole. 

The  third  kind  of  circulation  is  that  of  the  left  ventricle  of 
the  heart ; through  the  venal  duCts  of  which  a fmall  quantity 
of  blood  palfes,  without  going  through  the  lungs,  which  is 
the  courfe  of  all  the  remaining  mafs  of  blood. 

Befides  thefe  three  different  kinds  of  circulation,  there  are 
fome  peculiarities  in  the  courfc  of  the  blood,  which  may  be 
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looked  upon  as  particular  circulations.  Such  is  the  pafiage 
of  the  blood  through  the  liver,  corpora  cavernofa  of  the  parts 
of  generation,  and  through  the  cavernous  finufes  of  the  dura 
mater. 

Nature  hath  given  a heart  to  moffc  animals,  even  to  many 
infers  and  worms ; to  others  floe  hath  denied  it  ; and  thefc 
are  the  mod  fimple  of  all  animals,  and  are  irritable  through- 
out their  whole  body  ; they  are  alio  fometimes  very  large,  as 
we  fee  in  many  fpecies  of  the  hydra.  Tliofe  animals  which 
have  no  hearts  have  alfo  no  veflels. 

The  blood  of  the  two  venae  cavae  is  propelled  by  a mufcular 
force,  in  either  vein,  into  the  right  auricle.  Thefe  veins, 
while  they  lie  within  the  thorax,  are  endowed  with  ftrong 
and  irritable  mufcular  fibres,  by  whole  contraction  the  blood 
is  driven  into  the  neighbouring  auricle. 

In  like  manner,  the  auricle,  being  irritated,  is  contracted 
on  all  fides.  Fir  A,  by  a conftriCtion  of  its  mufcular  fibres, 
the  anterior  femicylinder  of  the  auricle  is  reduced  to  a plane  5 
while  the  fame  fibres,  by  their  contraction,  bring  back  the 
middle  arch  towards  the  anterior  extremity  or  beginning  of 
the  heart,  and  likewile  towards  its  pofterior  extremity  or  fi- 
nus ; afterwards  the  appendix  of  the  auricle  defeends,  and  is 
contracted  tranfverfely,  while  the  lower  part  afcends  ; and 
thus  the  auricle  becomes  lliorter  : And,  laftly,  the  left  edge 
turns  evidently  to  the  right,  and  the  right  edge  a little  to  the 
left  •,  and  thus  the  auricle  is  rendered  narrower.  The  blood 
of  both  cavae  muft  necefiarily,  therefore,  be  driven  through 
the  open  valves  of  the  right  ventricle  of  the  heart  ; becaule 
the  blood  is  hindered  from  returning  again  into  the  lower 
cava,  by  toe  contraction  of  the  auricle,  by  the  reliftance  of 
the  fucceeding  blood  from  the  abdomen,  and  by  means  of  the 
Eujlachian  valve;  and  is  hindered  from  afeending,  both  by 
die  motion  and  weight  of  the  conlecpient  blood.  It  is  driven 
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Back,  however,  on  both  fides,  if  there  happens  to  be  any 
obftacle  in  the  lungs. 

The  ufe  of  the  valvulae  tricufpides  is  fufficiently  evident ; 
for  the  right  auricle  being  contracted,  the  blood  is  forced 
through  the  auricular  orifice,  and,  like  a wedge,  feparates  the 
pendulous  portions  of  the  valves,  and  prefles  them  to  the 
lides  of  the  heart  *,  while  the  uppermoft  valve  fhuts  the  pul- 
monary artery,  left  the  blood,  by  the  weak  irripulfe  of  the 
auricle,  fhould  flow  into  that  artery  : The  blood  thus  receiv- 
ed, and  confined  within  the  right  ventricle  of  the  heart,  is, 
by  its  ftrong  contraction,  powerfully  expelled  into  the  artery. 

The  fenfible  flelh  of  the  heart,  being  irritated  by  the 
quantity  and  weight  of  this  warm  blood,  is  thereby  folicited 
to  a contraction  : For  that  the  heart,  being  irritated,  will 
contraCt  itfelf  in  a perfon  dying,  or  even  lately  dead,  is  prov- 
ed by  injections  of  water,  and  inflations  of  air,  whereby  the 
heart,  then  quiefeent,  is  recalled  to  its  motion. 

The  fibres  of  the  heart,  like  other  mufcles,  are  furniflied 
with  nerves  of  various  origin,  in  great  abundance. 

That  thefe  nerves  conduce  powerfully  to  move  the  heart 
is  highly  probable,  from  a confideration  of  the  common  na- 
ture of  mufcles  ; from  the  increafe  which  follows  in  the 
heart’s  motion  by  irritating  the  eighth  pair  of  nerves,  either 
at  the  brain  or  the  fpinal  medulla  ; and  from  the  Iangour  that 
enfues  upon  tying  thefe  nerves,  which  proves  fatal,  either 
fuddenly  or  within  a few  days,  even  though  the  ligature  be 
made  only  on  a few  of  them  ; for  the  intercoftal,  and  efpe- 
cially  thofe  from  the  ganglion  of  the  upper  thoracic,  cannot 
be  tied. 

But  that  there  are  ftill  other  caufes,  befides  that  of  the  nerves,, 
conducing  to  the  motion  of  the  heart,  we  are  perfuaded  from 
obferving  its  motion  undifturbed  by  the  irritation  of  all  the 
nerves  i'n  the  living  animal  j from  its  remaining  after  the 
greateft  wounds  of  the  head,  £nd  even  of  the  cerebellum 
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and  medulla  fpinalis ; likewife,  from  jts  motion  when  tom 
out  of  the  breaft ; chiefly  in  thofe  animals  whofe  lungs*  being 
impermeable*  make  no  refiftance  to  the  heart’s  motion;  for  the 
motion  of  the  heart  is  obferved  to  be  very  vigorous  in  the  foetus, 
before  the  brain  is  well  formed,  and  lrkewiie  in  animals  want- 
ing the  head.  And  all  our  experiments  agree  in  this,  that 
the  quielcent  heart,  in  dead  or  dying  animals,  when  irritated 
by  heat,  vapours,  poifons,  and  elpecially  impelled  flatus,  wa- 
tery liquors,  wax,  or  blood,  or  on  receiving  an  electric  ipark, 
immediately  contra&s  itielf,  putting  all  its  fibres  into  a rapid 
motion,  by  a force  fometimes  common  to  the  whole  heart,  J 
and  fometimes  afieCting  only  a particular  part  of  it. 

Ihere  refides  in  the  heart  a kind  of  defire  to  be  ftimulat- 
ed,  lo  that,  even  when  it  is  almoft  dead,  wrinkles  radiating 
from  a point  appear  in  many  places,  and  trembling  motions 
are  propagated  through  different  parts  of  its  furface.  Again, 
the  heart,  when  torn  out  and  cold,  on  being  pricked,  infla- 
ted, or  irritated,  contras  itfelf ; and  its  fibres,  when  diflec- 
*ed,  corrugate  themfelves  orbicularly,  when  there  is  neither 
nerve  nor  artery  to  bring  it  fupplies  of  any  kind.  This  ir- 
ritability is  greater,  and  remains  longer  in  the  heart,  than  in 
any  other  part  of  the  body  ; for,  by  ftimulating  the  heart,  its 
motion  may  be  renewed  at  a time  when  that  of  no  other 
mulcle  can.  The  heart  of  the  foetus  is  moft  irritable,  as 
well  as  larger  in  proportion,  than  in  adults,  and  moft  tena- 
cious of  its  motion,  even  in  the  cold.  The  motion  of  the 
heart  appears  to  be  innate,  coming  neither  from  the  brain 
*ior  the  foul ; it  remains  even  when  the  heart  is  removed 

from  the  body,  and  it  can  neither  be  increafed  nor  retarded  by 
t the  will. 

It  io,  therefore,  evident,  that  the  ftimulus  occafioned  by 
the  venous  blood  driven  into  the  heart,  caufes  it  to  contract. 
This  contraction  is  convulfive,  made  with  great  celerity,  and 
^ manifeft  corrugation  of  the-  fibres.  The  whole  heart,  in 
it  ' thg 
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the  contra£lion,  becomes  fhorter,  thicker,  and  harder,  fo  that 
the  left  ventricle  is  drawn  fomewhat  towards  the  feptum 
of  the  heart,  and  the  right  one  much  more.  The  bafe  alfo 
advances  towards  the  apex  ; but  the  apex  more  evidently 
towards  the  bafis  *.  Even  the  feptum  of  the  heart  is  ren- 
dered fhorter,  and  draws  itfelf  towards  the  bafis.  By  this 
aft  ion,  the  flefhy  parts  of  the  heart  fwell  inwardly,  and  com- 
prefs  the  blood.  Of  this  facf  we  may  be  convinced,  by 
thrufting  the  finger  into  the  ventricle  of  the  heart  in  an  animal 
newly  killed.  That  the  heart  is  accurately  enough  emptied  in 
this  attion,  appears  from  the  event;  from  the  evident  palenefs 
of  animals  whofe  heart  is  white,  as  frogs  and  chickens  ; and 
from  the  internal  furface  being  full  of  eminences,  which  ex- 
actly anfwer  to  oppofite  cavities,  and  to  the  thick  reticular 
arms  or  columns  interrupted  by  finufes.  The  apex  of  the 
heart,  being  contracted  a little  like  a hook,  (hikes  againft  that 
part  of  the  pericardium  next  the  thorax.  Forwards,  there 
is  alfo  a pulfation  from  the  left  venal  finus,  which  is  at  that 
time  filled.  In  exfpiration,  the  heart  (hikes  violently  up- 
wards and  forwards.  The  truth  of  both  thefe  we  know  by 

experiment. 

The  blood,  which  is  prefled  by  the  contratted  heart  en- 
deavours to  efcape  in  all  diretfions  j it  is  driven  from  the 
mufcular  fides,  towards  the  axis  of  the  ventricle,  and  that 
part  of  it  which  js  contained  between  the  fides  of  the  ven- 
tricle and  the  annulus  of  the  auricular  orifice,  puflies  the  an- 
nulus within  the  auricle,  and  by  this  adion  upon  the  whole 
circumference  of  the  annulus,  it  becomes  extended.  A fmall 
quantity  of  blood  is  indeed  returned  into  the  auricle  before 
^ the 


* This  Dr.  Haller  has  often  obferved  with  the  greatefl:  cer- 
tainty in  differing  brute  animals;  fo  that  thofe  learned  gentle- 
mUf>  have  (omc  teayor  other  beet  decked  who  have 
afferted  that  the  heart  is  elongated  during  its  contraction. 
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the preflure  becomes  fufficient  to  dole  the  tricufpid  valves. 
When  thefe  valves  are  fhut,  the  violent  preffure  of  the  blood 
againft  them  might  confiderably  injure  them,  or  even  pdh 
them  back  into  the  auricle ; but  to  prevent  any  accident  of 
that  kind,’ their  mufcular  columns,  which  contraCt  with  the 

heart,  keep  their  edges  firmly  united. 

The  blood  being  impelled  from  the  fides  toward  the  axis 
of  the  contracting  heart,  endeavours  to  efcape  in  that  di- 
rection, and,  by  rufhing  like  a wedge  between  the  valves, 
prefles  their  loofe  edges  againft  the  fides  of  the  pulmonary 
artery,  fo  as  to  run  freely  out  of  the  heart.  'I  he  truth  of 
this  appears  from  the  fabric  of  the  parts,  from  injections,  and 
from  ligatures,  which,  by  obftruCting  the  lungs,  will  not 
fuffer  the  cavities  in  the  right  fide  of  the  heart  to  be  emptied. 

The  blood  now  received  into  the  pulmonary  artery,  cir- 
culates through  the  lungs.  That  the  blood  goes  direCtly 
from  the  arteries  into  the  pulmonary  veins,  appears  evidently 
from  their  firuCture ; from  a ligature,  which,  confining  the 
blood  between  the  heart  and  lungs,  caufes  an  aneurilmatic 
dilatation  of  the  artery ; from  polypufes,  by  which  the 
mouth  of  the  pulmonary  artery  being  obftruCted,  the  right 
cavities  of  the  heart  become  enlarged,  and  at  length  burft, 
while  the  left  remain  empty ; from  injections,  for  water,  lfin- 
glafs,  and  milk,  are  very  ealily  forced  from  the  pulmonary  ar- 
tery into  the  vein,  and  from  thence  into  the  left  cavity  of 
the  heart.  And  laftly,  the  direCt  anaftomofes,  or  final  open- 
ings of  the  arteries  into  the  veins  in  the  lungs,  may  be  feen 
by  microfcopes,  in  frogs,  &c. 

The  blood  which  has  once  entered  the  pulmonary  artery 
cannot  return  to  the  heart ; becaufe  its  valves  are  of  fucli  di- 
menfions,  that  when  diftended,  they  perfectly  fhut  up  the 
opening  at  the  heart ; and  they  are  fo  ftrong  that  they  refilt 
a much  greater  force  than  the  contraction  of  the  pulmonary 
artery;  Sometimes,  however,  from  a greater  contraClile 
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force  of  the  artery,  they  grow  fomewhat  callous ; or,  from 
a laceration  of  their  outer  membrane,  a bony  matter  is  pour- 
ed in  between  the  duplicature  of  the  valves.  When  the 
blood,  by  the  contraction  of  the  artery,  returns  towards  the 
heart,  it  meets  and  enters  the  open  concavities  of  the  valves, 
which  are  by  that  means  expanded,  and  the  mouth  of  the 
artery  is  completely  (hut.  Any  opening  that  might  be  left, 
is  precluded  by  the  fmall  callous  bodies  in  the  middle  of  the 
valves. 

The  pulmonary  veins > of  which  we  (hall  fay  more  hereafter, 
run  into  larger  branches,  which  at  laft  terminate  in  four 
(feldom  two,  and  (till  more  rarely  five)  trunks ; to  which  it 
has  been  cuftomary  to  affix  a name  in  the  Angular,  by  calling 
them  the  pulmonary  vein . Thefe  enter  the  cavity  of  the  pe- 
ricardium, from  whence  they  receive  an  external  covering, 
and  are  then  inferted  into  the  corners  of  the  left  or 
pofterior  finus,  which  is  fometimes  likewife  called  the  pulmo- 
nary finus.  In  this  courfe  the  upper  veins  defcend,  and  the 
lower  ones  afcend.  That  thefe  veins  bring  their  blood  to- 
wards the  heart,  in  the  fame  direction  with  the  finus  into 
which  they  open,  is  proved  by  a ligature,  which  caufes  a tur- 
gelcence  or  fwelling,  from  the  blood  being  retained,  between 
the  ligature  and  the  lungs. 

In  this  ieit  finus  the  blood  waits  for  the  heart’s  relaxation, 
when  it  is  driven  into  the  left  ventricle,  in  the  fame  manner 
as  the  right  auricle  impelled  its  blood  into  the  right  ventricle. 

From  what  has  been  faid  then,  it  appears  that  the  fame 
blood  is  now  arrived  into  the  left  ventricle  of  the  heart, 
which  was  a little  before  fent  from  the  venae  cavae  into  the 
right  auricie.  1 his  courfe  of  the  blood,  from  one  fide  of 
the  heart  to  the  other,  through  the  lungs,  is  called  the  pul- 
monary or  leffer  circulation , and  was  known  to  many  of  he 
Untients,  it  is  proved  by  the  increafed  bulk  of  the  pulmo- 
nary 
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nary  veins  on  the  left  fide,  and  likewife  of  the  right  cavities 
of  the  heart,  from  the  entrance  into  the  left  ventricle  being 
obftrudted. 

The  left,  or  pofterior  and  upper  ventricle  of  the  heart, 
which  is  always  firft  formed,  and  in  a great  number  of  ani- 
mals the  only  one,  make,  that  part  of  the  heart  which  we  be- 
fore called  its  convex  fuperior  fide.  It  is  fomewhat  narrow- 
er, a little  longer,  rounder,  and  generally  of  a lefs  capacity, 
in  Dr.  Haller’s  opinion,  than  the  right  ventricle;  for  its 
contents  are  about  two  ounces,  while  thofe  of  the  right  a- 
mount  to  three.  Its  internal  fabric  is  reticular,  but  more 
nicely  wrought  than  in  the  right  ventricle,  and  within  the 
jnouth  of  the  artery  it  is  fmooth  ; but  its  force  is  confider- 
ably  greater,  as  the  mufcular  flefh  that  furrounds  it  is  much 
thicker,  and  almoft  three  times  as  flrong.  The  feptum  of 
the  heart  belongs  moftly  to  the  left,  but  fome  part  of  it  alfo 
to  the  right  ventricle  : The  whole  of  it  is  reticulated,  but  fo- 
lid,  and  incapable  of  fuffering  any  injedted  liquid  to  pais  from 
one  ventricle  to  another. 

Again,  this  left  ventricle  being  excited  to  motion  by  the 
impelled  blood,  from  the  fame  irritable  nature  already  men- 
tioned, contradls,  and  drives  its  contained  blood  with  a vio- 
lent motion  in  the  direction  of  its  axis,  the  tip  or  cone  of 
the  heart  being  at  the  fame  time  drawn  nearer  to  it's  bafis. 
And  fince  the  apparatus  of  the  mitral  valves  is  here  the  fame 
as  in  the  tricufpids,  the  blood  now  expanding  the  ring  from 
whence  they  arife,  removes  that  valve  which  lay  againft  the 
mouth  of  the  aorta,  and  opens  a way  for  itfelf  to  the  artery. 
This  is  proved  by  ocular  demonflration  in  living  animals, 
where  the  left  ventricle  fwells  upon  Ihutting  the  paffage  into 

the  aorta. 

The  femilunar  valves  of  the  aorta  differ  little  from  thofe  ot 

the  pulmonary  artery  : Only,  as  the  opening  is  here  greater, 

fo  the  valves  are  proportionally  larger  and  ftronger,  and  are 

not 
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not  fo  often  found  to  want  thofe  callous  round  bodies  in  the 
middle,  fhe  fibres,  too,  of  the  valves,  both  tranfverfe  and 
afcending,  are  here  fomewhat  more  confpicuous. 

After  the  contraction  of  the  heart  follows  its  relaxation 
or  diaftole,  in  which  it  becomes  empty,  lax,  and  foft,  reco- 
vers its  former  length,  the  ventricles  recede  from  the  feptum, 
and  the  bafis  from  the  apex.  Eut,  while  it  is  in  this  ftate, 
the  blood  in  the  auricles,  having  been,  as  it  were,  in  a ftate  o.f 
expectation,  rufhes  through  the  openings  of  the  valves  of  the 
veins,  dilates  the  oppofite  fides  of  the  heart,  and  increafes  all 
jts  dimenfions.  After  the  auricles  have  freed  themfelves  of 
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the  blood  they  contained,  they  are  in  like  manner  relaxed, 
and  their  oppofite  fides  remove  from  each  other.  The  blood 
then  collected  in  the  venae  cavae  and  pulmonary  veins  fills 
the  auricles  by  the  contraction  of  the  veins  j renders  them 
long,  broad,  and  thick,  like  the  ventricles  j and  even  diftends 
and  fills  the  deqtated  procefles  of  the  crefted  margin. 

Thefe  motions  of  the  right  and  left  auricle,  with  the  right 
and  left  ventricle,  are  not  performed  in  that  fuccefiion  in 
which,  for  the  fake  of  method,  we  have  here  defcribed 
them  ; for  both  the  auricles  are  contracted,  while  both  the 
ventricles  are  relaxed  : So  that  the  contraction  of  the  auricles 
precedes  the  contraction  of  the  ventricles.  This  faCt  is  as- 
certained by  experiments  on  dying  animals,  and  on  animals 
with  cold  blood.  Thofe  who  have  inadvertantly  taught  o- 
therwife,  hav:  not  taken  the  advantage  of  making  a fufficient 
number  of  experiments  on  living  animal^.  that  the  auricl?, 
near  death,  makes  frequent  palpitations  before  the  ventricle 
of  the  heart  performs  one  contraction,  is  certainly  true,  lhe 
auricle,  with  its  linus,  forms  one  cavity  ; and  both  are  filled 
and  bofhqemptied  in  the  fame  inftant. 

It  may  be  afked,  Why  the  heart  is  not  wearied,  or  becomes 
painful,  by  fo  rapid,  long  continued,  uninterrupted,  and  vio- 
lent a motion  ? Th?  JLaeart  contrads,  in  a healthy  perfcn,  a- 
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bout  5000  times  in  an  hour,  and  never  ceafes  its  alternate  con- 
tractions and  dilatations  from  the  firft  beginning  of  its  exiftence 
till  death  ? Why,  then,  does  it  not,  like  other  mufcles,  be- 
come tired,  in  a very  few  hours,  by  fuch  violent  motions  ? How 
is  its  ftrength  preferved  ? Different  anfwers  have  been  given 
to  thefe  queftions  by  different  profeffors,  founded  either  on  a 
compreffure  of  the  cardiac  nerves  between  the  large  arteries, 
or  on  an  alternate  repletion  of  the  coronary  arteries  and  ca- 
vities of  the  heart,  &c.  .But  to  Dr  Haller  the  fimplicity  of 
nature  in  this  matter  is  very  confpicuous.  When  the  auricle  is 
relaxed;  it  is  direCtly  filled  by  the  mufcular  force  of  the  con- 
tinuous great  vein  ; and  the  heart  contracts  when  it  is  ir- 
ritated by  the  blood  driven  into  it  from  the  auricle,  and  thfis 
empties  itfelf  of  the  blood.  Being  freed  from  the  ftimulus, 
it  immediately  refts  or  relaxes  itfelf.  The  heart  being  now 
relaxed,  the  auricle  is,  in  like  manner,  irritated  by  its  contain- 
ed  blood,  and,  by  contracting,  fills  the  heart  again  ; while  the 
inceffant  aCtions  of  the  heart  and  arteries  continually  urge 
new  blood  into  the  right  Gnus  and  auricle.  That  this  is  the 
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true  caufe  of  the  heart’s  motions  is  proved  from  aCtual  expe- 
riment and  obfervation.  The  fucceffive  repletions  and  con- 
traCtions  made  in  the  great  vein,  auricle,  ventricle,  and  arte- 
ry, are  plainly  and  eafily  feen  in  a weak  or  expiring  animal ; 
but,  more  efpecially,  and  more  evidently,  in  thofe  animals 
which  have  but  one  ventricle  in  the  heart,  as  the  tortoife, 
frog,  fnake,  fifhes ; and  in  the  chick  hatching  in  the  egg, 
which,  inftead  of  a heart,  has  only  one  crooked  canal.  Be- 
fides,  it  is  confirmed  from  the  inertia  of  the  heart,  produced 
by  tying  the  veins  ; and,  from  the  return  of  its  motion,  when 
the  ligatures  are  unloofed  ; provided  thefe  phenomena  are 
fufficiently  valid  ; but  it  is  more  unequivocally  corroborated 
by  injeftion,  and  by  the  experiment  of  inflating  a frog’s  heart 
with  a fmall  bubble  of  air,  which  we  fee  alternately  pafs  from 
J;he  ventricle  to  the  auricle  "and  back  again  for  many  hours. 

The 
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The  left  ventricle  firft  ceafes  its  motion ; then  the  auricle  of 
that  fide  ; then  the  right  ventricle ; after  that  the  right  au- 
ricle j and,  laft  of  all,  the  pulmonary  veins  and  venae  cavae. 
Whatever  motion  is  in  the  venae  cavae,  ought  to  be  attributed 
to  the  auricle  repelling  the  blood  into  both  thefe  veins,  and 
which  the  heart,  when  dead,  is  not  capable  of  receiving. 

Dr  Haller  believes  that  nothing  more  is  requifite  to  pro- 
duce the  heart’s  motion  than  a continual  ftimulus  applied  to  a 
very  irritable  part.  For,  on  the  approach  of  death,  the  cold- 
nefs  of  the  limbs  contra&s  the  veins,  and  drives  the  blood  to 
the  heart ; the  lungs,  being  impermeable  for  want  of  refpira- 
tion,  tranfmit  no  blood  to  the  cavities  of  the  left  fide  ; and 
the  heart,  after  it  is  thoroughly  emptied,  remains  at  reft. 

The  velocity  of  the  blood,  at  its  entrance  into  the  aorta, 
and  the  force  with  which  it  is  expelled  from  the  heart,  have 
been  fubjefts  of  much  controverfy  ; and  different  anatomifts 
have  computed  them  differently.  To  determine  the  velocity, 
modern  writers  proceed  on  the  following  data.  They  fuppofe 
that  two  ounces  are  expelled  by  each  fyftoie,  that  each  fyftole 
is  the  third  part  of  the  whole  pulfation,  and  is  performed  in 
healthy  perfons  in  5|T  part  of  a minute,  that  the  area  of  the 
aorta  is  0.4187  of  an  inch,  and  that  two  ounces  of  blood  oc- 
cupy a fpace  of  3-318  cubic  inches;  or,  in  other  words, 
that  a cylinder  of  blood,  whofe  folidity  is  3.318  inches,  and 
bafe  0-4187,  is  expelled  by  the  heart  in  5|Tth  part  of  a mi- 
nute. Since  the  folidity  of  a cylinder  is  the  product  of  the  area 
of  its  bafe  into  the  length,  its  length  will  be  equal  to  the  foli- 
dity divided  by  the  bafe  ; therefore,  in  this  cafe,  3.3 1 8 divided 
by  .4187  g*lves  7*9245  for  the  lengtI:i  which  the  blood  runs 
in  _ » of  a minute  ; that  is,  148  feet  7 inches  in  a minute. 
To  determine  the  force,  they  fuppofe  that  the  perpendicular 
jet  from  the  heart  is  7 feet  6 inches,  and  the  area  of  the  fur- 
face  of  the  ventricle  is  15  inches  ; thefe  two  numbers 
multiplied  give  135©  cubical  inches,  or  51  pounds  of  blood 
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®gainft  which  the  heart  a&s.  The  heart,  therefore,  fends  a 
weight  of  5 1 pounds,  with  the  velocity  of  149  feet  in  a mi- 
nute. 

The  above  computation  may  perhaps  be  inaccurate,  both 
from  the  omiffion  of  fome  circumftances  that  ought  to  have 
been  taken  into  the  account,  and  from  the  inaccuracy  of  the  ] 
data  ; but  that  the  heart  appears  to  be  a very  powerful  ma- 
chine, is  evident  from  the  great  difficulty  we  have  in  filling 
all  the  red  blood-vefiels  by  anatomical  injections,  and  thf 
utter  impoffibility  of  filling  all  the  fmaller  ones ; yet  the 
heart,  we  fee,  not  only  gradually  diftends  all  the  larger,  the 
fmaller,  and  even  the  leaft  veflels,  with  blood,  but  alfo  drives 
it  forward  through  them  with  a conliderable  velocity.  Even  in 
the  leaft  arteries,  the  blood  is  urged  forward  by  the  heart  with 
fuch  a force  as  to  make  the  alternate  motions  of  that  powerful 
mufcle  perceptible  j even  in  fuch  animals  as  are  fcarcely  vifiblc 
to  the  naked  eye,  and  in  the  fmall  embryos  of  infefts.  And^ 
from  fome  of  the  leaft  arteries,  I have  feen  the  blood  ftart 
feveral  feet,  the  jet  delcribing  a parabola,  whofe  height  was 
four  feet,  and  the  amplitude  of  projection  feven  ; and  fome 
anatomifts  affert  that  they  have  feen  the  blood  afcend  from 
the  aorta  to  the  height  of  twelve  feet. 

Moreover,  that  we  may  make  a juft  eftimate  of  the  heart’s 
force  in  living  animals,  we  muft  confider  what  great  refiftances 
that  complex  mufcle  overcomes : We  muft  compute  the  enor- 
mous weight  of  the  whole  mafsof  blood  ; a mafs  perhaps  of 
fifty  pounds  and  upwards  : For  all  the  quantity  of  fluids,  once 
■ftagnant  in  a perl'on  lately  drowned  or  fainting  away,  are  ea- 
fily  put  into  their  former  motion  by  the  heart  alone.  We  muft 
alfo  confider  the  great  decreafe  of  the  blood’s  velocity,  ari- 
sing from  the  greater  capacity  of  the  diyjuing  branches  ; and 
yet,  even  in  the  leall  velfels,  its  velocity  is  very  conliderable, 
as  appears  by  thebanCiorian  peffpiration  leen  to  fly  rapidly 
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off  like  fmoke,  and  by  the  quick  motion  of  the  blood  Teen* 
by  the  help  of  microfcopes,  in  fifties  tails.  Frictions  in  every 
machine  always  confume  the  greateft  part  of  the  moving 
forces ; and  thefe  frictions  will  doubtlefs  be  very  large  in  the 
human  body,  whofe  blood  and  juices  are  extremely  vifcid, 
and  whofe  veffels  are  fo  fmall  as  fcarccly  to  allow  more  than 
a Angle  globule  to  pafs  at  a time,  and  even  that  not  without 
changing  its  figure.  All  thefe  refiftances  being  confidered, 
we  may  without  doubt  conclude  that  the  force  of  the  heart 
muft  be  extremely  great,  in  order  to  preferve  the  motion  fo 
ftrong  as  we  perceive  it  in  the  lead:  arteries.  Another  argu- 
ment of  the  heart’s  force  is,  that  aneurifms  and  arteries  are 
burft,  and  very  great  weights,  as  well  as  the  body  itfelf,  rai- 
fed  by  the  force  of  the  heart’s  fyftole. 

The  blood,  being  driven  into  the  aorta,  rufhes  firft  of  all  ; 
into  the  coronary  arteries,  by  which  the  heart  is  fupplied 
with  blood.  Thefe  arteries  are  for  the  moft  part  two } the 
right  goes  off  between  the  aorta  and  pulmonary  artery,  and 
the  upper  and  left  one  between  the  left  auricle  and  the  aorta. 
All  the  external  arteries  are  furrounded  with  much  fat ; but 
their  cavity  is  more  intercepted  with  valves  than  that  of 
other  arteries.  Thefe  arteries  communicate,  by  inofculations 
of  the  fmall  branches,  every  where  about  the  feptum  and  tip 
of  the  heart  *,  but  they  no  where  make  a complete  ring  round 
the  heart.  They  terminate  in  a twofold  manner. 

The  firft  termination  of  them  is  into  the  coronary  veins* 
whofe  branches  run  in  company  with  thofe  of  the  arteries, 
but  their  trunks  run  in  a different  courfe. 

Some  authors  fuppofe  that  the  coronary  arteries  are 
filled  with  blood,  not  by  the  contracting  of  the  heart,  but 
of  the  aorta  5 and  the  arguments  by  which  they  fupport  their 
hypathefes  are,  the  retrograde  angle  at  which  the  coronaries 
go  off,  the  palenefs  of  the  contracted  heart,  and  the  valves 
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of  the  aorta  covering  the  mouths  of  the  coronary  arteries. 
But  the  two  laB  of  thefe  arguments  are  contradicted  by  ex- 
perience ; and  the  firB  can  only  impede  or  lefl'en,  anrd  not  in- 
tercept, the  flux  into  the  heart : For  the  injections  of  air  or 
mercury  into  all  the  feminal  and  biliary  veflcls,  demonftrate 
that  the  large  retrograde  angles,  which  tlie  vcliels  olten  make 
there,  do  not  hinder  the  fluids  from  taking  their  natural 
courfe,  though  they  retard  them.  But  a proof,  hill  more 
evident,  is,  that  the  coronary  artery  beats  at  the  fame  time 
with  all  the  other  arteries  in  the  body,  and  the  blood  ftarting 
-from  it  makes  a higher  laltus  at  the  time  when  the  heart  is 
.contracting. 

..§  7.  Of  the  Nature  cf  the  Blood  atid  Juices  of  the  Human  Body. 

The  liquor  which  is  contained  in  the  arteries  and  their 
correfponding  veins,  is  known  by  the  general  name  of  blood : 
It  appears  homogeneous,  is  coagulable,  and  of  a red  colour ; 
it  is  redder  in  ftrong  and  well  fed  animals,  and  generally  yel- 
low in  fuch  as  are  weak  and  ftarved.  White  Breaks  fome- 
times  appear  in  it,  in  confequence  of  the  chyle.  But  from 
various  experiments  it  is  certain,  that  this  animal  liquor  con- 
tains very  different  ingredients. 

That  fire  is  contained  in  the  blood  may  be  proved  from  its 
heat,  which,  in  human  blood,  and  that  of  fume  other  ani- 
mals, is  from  92  to  100  degrees  of  Fahrenheit’s  thermome- 
ter, which  is  more  than  the  mean  degree  of  atmofpherical 
heat,  but  lefs-.than  the  greateft.  Dr.  Wrifberg  fays,  that 
daily  experience  fhews  that  it  differs  in  man,  according  to 
age,  temperament,  Bate  of  mind,  motion  or  r,eB  of  body, 
climate,  weather,  kind  of  life,  meat  and  drink,  health,  and 
the  various  fpecics  and  violence  of  difeafe.  It  is  alfo  certain 
that  the  degrees  of  heat  in  the  body  increafesa  little  from  an 
augmentation  of  heat  in  the  atmofphere  ; but  it  does  not 
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rife  to  the  greateft  pitch  of  fummer  heat.  We  can  live  in  a 
much  greater  heat  than  the  heat  of  the  warmeft  fummer,  as 
is  proved  by  perfons  employed  in  fugar-houfes,  melting-fur- 
naces, by  mowers,  and  the  ufe  of  baths  and  lloves  in  Finland 
and  Ruflia ; and  alfo  by  the  late  experiments  of  Fordyce, 
Blagden,  Hunter,  and  Dobfon.  The  heat  of  the  blood  is 
fometimes  fo  dimini fhed  in  an  intenfe  cold,  that  in  a perfon 
fro  It  bitten,  but  not  dead,  a thermometer  applied  to  the 
mouth,  arm-pits,  groins,  and  even  the  vagina,  would  not  rife 
above  76°  of  Fahrenheit.  Is  the  matter  of  heat  in  the  blood 
alone  ? This  is  fufficiently  probable  from  phenomena ; for 
the  heat  of  the  body  ig  diminifhed  by  hemorrhagy,  or  when 
the  blood  is  intercepted  by  ligature  and  compreffion  from 
reaching  the  joints,  and  is  relfored  when  the  blood  returns. 
I muft  obferve,  however,  that  my  experiments  upon  living 
animals,  particularly  upon  fwine,  did  not  difcover  fo  great 
a difference  as  might  have  been  expelled,  between  the  heat  of 
the  heart,  arteries,  veins,  brain,  ftomach,  inteflines,  tunica 
vaginalis,  and  even  the  interfaces  of  the  cellular  texture  in 
the  mulcles.  Again,  a kind  of  volatile  vapour  or  exhalation 
continually  flies  off  from  the  warm  blood,  which  has  a fort 
of  foetid  fmell,  intermediate  between  that  of  the  fweat  and 
urit'e.  This  vapour,  after  collofaon  and  condenfation  in  con- 
venient vcffels,  partakes  of  an  aqueous  nature,  with  foin^- 
what  of  an  alkaline  quality. 

After  this  vapour  has  diflipated,  the  blood  of  a healthy 
perfon  lpontaneoufly  congeals  into  a fciffile,  trembling  mafs, 
efpec  ally  in  a heat  of  about  150  degrees,  and  fooner  in  fe- 
veritn  per  ons  than  in  fuch  as  are  in  health.  It  fometimes 
coagulates  in  the  veins  of  a living  perfon,  and  is  found  clot- 
ted  m wounds  of  the  arteries.  But  even  within  the  veflels 
of  a living  perfon,  and  in  one  dying  of  a fever,  the  blood  has 
been  fe^n,  by  the  violence  of  that  diftemper,  changed  into  a 
'■concreted  tremulous  jelly  throughout  all  the  veins.  The 
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principal  part  of  this  coagulated  mafs  is  the  craff amentum  or 
cruor,  which  has  the  red  colour  peculiar  to  itfelf,  and  gives  it 
to  the  other  parts  of  the  blood.  This,  if  it  be  not  kept  fluid 
by  the  attrition  of  a vital  circulation,  or  fome  fimilar  concuf- 
fion,  runs  into  a confufed  compaft,  but  foft  mafs,  like  liver, 
merely  by  reft  and  a moderate  degree  of  cold  * as  it  alio  does 
by  the  addition  of  alcohol,  by  mineral  acids,  or  by  a heat  of 
150  degrees.  It  is,  either  aS  a fluid  or  a folid  fpecifically 
heavier  than  water  by  near  an  eleventh  part ; and,  when 
freed  from  its  water,  it  is  inflammable.  In  a mats  of  healthy 
blood,  one  half  or  upwards  is  red  cruor  ; and,  in  ftrong  la- 
borious people,  the  ferum  makes  only  a third  part ; and  is 
ftill  more  diminifhed  in  fevers,  often  to  a fourth  or  fltth  part 
of  the  mafs. 

The  white,  yellowifh,  watery  part  of  the  blood,  commonly 
called  the  ferum,  which  feparates  from  this  coagulum,  trani- 
uding,  as  it  werej  through  its  pores,  forms  a fluid  in  Which 
the  coagulum  finks ; this  again  teems,  though  it  really  is  not 
fo,  a homogeneous  liquor  ; it  is,  in  general,  one  thirty-eighth 
part  heavier  than  water,  and  almoft  a twelfth  part  lighter 
than  the  red  globular  mafs  of  craflamentum : By  a heat  of 
1 50  degrees,  or  by  mixture  of  mineral  acids  of  alcohol,  and 
by  a concuffive  motion,  it  is  coagulable  into  a muen  harder 
mafs  than  the  red  cruor,  and  forms  firft  an  ihdifloluble  glue, 
then  a flelh-like  membrane,  and  at  length  (Brinks'  up  to  a 
horn-like  fubftance  or  friable  gum.  The  pleuritic  crufls  or 
{kins,  polvpufes,  and  artificial  membranes,  are  formed  from 
this  part  of  the  blood.  Befides  this  coagulable  albumen,  the 
ferum  contains  a very  confiderable  portion  of  Ample  water, 
and  fome  mucus,  lei's  capable  of  being  drawn  into  threads 
than  the  red  cruor  ; nor  at  the  fame  time  coagulable,  like  the 
albumen,  by  heat  and  acids.  Hewfon  has  difeovered  a fecorid. 
kind  of  lymph,  which  Kraufius  has  alfo  allowed. 
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By  putrefaction  alone,  or  the  diffiolving  power  of  the  air,  in: 
a heat  equal  to  9 6 degrees,  the  whole  mafs,  but  efpecially 
the  ferum,  difiolves  or  melts  into  a foetid  liquor;  firft  the  fe- 
rum,  and  then  the  cruor  more  flowly,  till  at  length  the  whole 
mafs,  both  of  ferum  and  cruor,  is  turned  into  a volatile  and 
foetid  exhalation,  leaving  very  few  foeces  behind.  The  blood 
being  a little  diffolved  by  the  beginning  putrefaction,  be- 
comes foetid ; with  the  foetor  it  affumes  an  alkaline  nature, 
and  effervdces  with  acids.  This  property  it  afterwards  lofes, 
the  alkaline  fait  being  deftroyed  by  the  complete  putrefac- 
tion. The  putrid  blood  cannot  by  any  art  be  infpiffated,  and 
it  is  very  difficult  to  refolve  it,  after  it  has  been  coagulated  by 
fpirit  of  wine.  By  too  ievere  exercifes,  heat,  and  malignant 
diforders,  the  cohefion  of  the  blood  is  diffiolved,  and  it  af- 
fumes an  alkaline  nature,  almoft  as  if  from  putrefaftion. 

The  blood  contains  in  its  fubftance  a quantity  of  fea-falt , 
which  is  dilcernible  to  the  tafte,  and  fometimes  vifible  by  the 
microfcope.  That  there  is  earth  in  the  blood  is  demonftrated 
from  nutrition,  and  from  a chemical  analyfis ; and  this  earth 
is  chiefly  found  in  the  moft  fluid,  and  efpecially  in  the  oily 
parts  of  the  blood.  By  fome  very  late  experiments,  it  ap- 
pears, that  a confiderable  quantity  of  ferruginous  earth,  eafl- 
Iy  reducible  into  metal  by  the  addition  of  phlogillon,  is  con- 
tained in  the  biood  when  calcined.  Laftly,  another  part  in 
the  blood  is  air  in  an  unelaftic  ftate,  and  that  in  a very  con- 
fiderable quantity,  as  is  proved  by  the  putrefaClion  and  diftil- 
lation,  or  by  removing  the  ambient  air  by  the  pump ; but  we 
are  not  to  luppole  that  the  blood-globules  are  bubbles  full  of 
air,  for  they  are  fpecifically  heavier  than  the  ferum. 

Bv  the  admixture  of  neutral  falts  the  colour  of  the  blood 
becomes  deeper  and  brighter,  without  the  blood’s  being  ei- 
ther diffiolved  or  thickened.  It  is  fcarcely  altered  by  a weak 
acid.  By  fermented  liquors  it  is  coagulated.  Fixed  alkaline 

falts  have  almoft  the  fame  effedts  as  the  neutrals.  The  vola- 
tile 
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tile  alkalies  rather  turn  it  brown,  and  coagulate  it.  Alcohol 
and  diftilled  oils,  and  likewife  vinegar,  coagulate  it.  It  does 
not  effervefce  with  any  fait. 

Chemiftry  has,  in  various  ways,  fhewn  us  the  nature  of  the 
blood.  1.  When  frefH  drawn,  before  it  has  time  to  putri- 
fy,  the  blood,  diftilled  with  a flow  heat,  yields  a water  to  the 
quantity  of  five  parts  in  fix  of  the  whole  mais  ; which  water 
has  little  or  no  tafie  or  fmell,  till  towards  the  end  of  the  o- 
peration,  when  it  is  proportionally  more  charged  with  a foe- 
tid oil.  2.  The  reliduum,  expofed  to  a ftronger  fire,  yields 
various  alkaline  liquors,  of  which  the  firft,  being  acrid,  foe- 
tid, and  of  a reddifh  colour,  is  ul'ually  called  the  fpirit  of 
blood  *,  it  confifts  of  a volatile  fait,  with  feme  little  oil,  dif- 
folved  in  water,  to  the  amount  of  one  twentieth  part  of  the 
original  mais  of  blood  lhis  lame  acrimonious  fubftance  is 
obfervable  in  the  fat,  and  like  wife  in  putrid  flefh  and 
blood.  3.  A little  before,  and  together  with  the  oil,  a 
dry  •volatile  fait  arifes,  and  adheres  in  branchy  flakes  to 
the  neck  and  fides  of  the  glafs.  The  quantity  of  this  fait 
is  very  fmall,  being  lefs  than  art  eightieth  part  of  the  whole 
mais.  4.  'ihe  next  liquor  is  oil ; it  is  at  firft  yellow,  after- 
wards black,  and  at  ialt  it  relembles  pitch,  being  very  acrid 
and  inflammable : It  makes  about  a fiftieth  part  of  the  whole 
mafs.  5.  There  remains  in  the  bottom  of  the  retort  a fpongy 
inflammable  coal  or  cinder,  which,  being  kindled,  burns 
and  leaves  afhts  behind.  From  thefe  allies,  by  lixiviation 
with  water,  is  obtained  a mixed  fait,  partly  fea-falt,  and  part- 
ly fixed  alkali,  together  with  a fmall  quantity  of  fixed  earth. 
This  fixed  fait  is  fcarce  the  five  hundredth  part  of  the  mafs, 
and  of  this  only  one  fourth  part  is  alkaline  : But  being  cal- 
cined with  an  intenfe  fire,  the  whole  fait  affords  fome  portion 
of  an  acid  fpirit;  which  we  fuppofe  to  be  owing  partly  to 
the  fea-falt  in  the  blood,  fome  of  which  is  demonftrable  even 
in  the  fpirit  of  blood  ; and  partly  to  the  vegetable  aliments, 
1 not 
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hot  yet  digefted  into  an  animal  nature.  For  which  laft  rea- 
fon  an  acid  is  procurable  from  the  blood  of  graminivorous  ani- 
mals as  well  as  from  that  of  man.  The  earth,  feparated 
from  the  lixivium  by  filtration,  makes  about  an  hundred  and 
fiftieth  part  of  the  original  mafs,  and  contains  fome  particles 
which  are  attracted  by  the  load-ftone. 

From  the  preceding  analyfis  of  the  blood,  it  evidently 
contains  a variety  of  particles,  differing  in  bulk,  weight,  fi- 
gure, and  tenacity  ; fome  watery,  others  inflammable,  and 
moil  of  them  greatly  inclined  to  putrefa&ion,  and  of  an  al- 
kaline nature.  The  blood,  in  a found  healthy  ftate,  not  in- 
jured by  putrefaction,  or  too  violent  a degree  of  heat,  is  nei- 
ther alkaline  nor  acid,  but  mild  or  gelatinous,  and  a little 
faltifh  to  the  tafte  j yet,  in  fome  difeaies  it  is  very  acrid,  and 
comes  near  to  a ftate  of  putrefaCtion  ; as  for  inftance,'  in  the 
fcurvy,  where  it  corrodes  its  containing  veflels  ; and  in  drop- 
lies,  the  waters  of  which  are  frequently  alkaline.  But  an 
alkalefcent  calx  is  found  in  the  blood  of  infeCts,  which  effer- 
vefces  with  acids. 

By  a microfcope  we  perceive  in  the  blood  red  globules ; 
which,  doubtlefs,  make  that  part  called  cruor  or  crajfamentun u 
If  it  be  aueftioned,  whether  thele  are  not  rather  lenticular 
particles  of  the  fame  kmd  with  thofe  obferved  by  Leuwen- 
hoek  in  fifh,  and  lately  difcovered  in  our  own  fpecies,  we 
confefs  it  is  a point  difficult  to  determine  : Hewfon,  however, 
obferves  that  the  particles  are  fiat  like  a guinea.  (See  his 
Treatife  on  the  Blood). 

The  colour  of  thefe  globules  is  red  ; and  the  intenfenefs 
of  their  colour,  and  the  proportion  they  bear  to  the  whole 
mafs,  increafes  with  the  ftrength  of  the  animal.  Their  dia- 
meter is  very  {mall,  being  between  and  of  an  inch* 

They  are  faid  to  change  their  figure  into  an  oblong  egg-like 
fhape,  which  Dr  Haller  could  never  obferve  with  fufficient 
certainty.  They  are  alfo  faid  to  diffolve  into  other  leffer 
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globules  of  a yellow  colour,  which  he  had  neither  obferved 
himfelf,  nor  can  eafily  admit. 

From  the  red  part  of  the  blood,  fibres  are  generated  in  a- 
bundance ; from  the  ferum,  in  fmaller  quantities.  They  are 
procured  by  pouring  the  blood  into  a linen-cloth,  and  wafh- 
ing  it  gradually  with  a great  deal  of  water,  or  by  beating  it 
with  a rod.  In  quantity,  they  equal  the  28th  part  of  the 
whole  mafs.  Thefe  are  formed  of  the  gluten,  and  are  not  ge- 
nerated in  a living  animal  ; fince  they  are  neither  to  be  per- 
ceived by  the  microfcope,  which  fo  eafily  renders  vifible  the 
red  globules ; nor  yet  does  their  long  thread-like  figure 
feem  adapted  for  receiving  motion. 

From  the  preceding  experiments  compared  together  arifes 
that  knowledge  which  we  at  prefent  have  of  the  blood  ; 
namely,  that  the  craflamentum  or  cruor  is  compofed  of  glo- 
bules. The  inflammable  or  combuftible  nature  of  thefe  glo- 
bules is  proved  from  dried  blood,  which  takes  flame  and 
burns  ; as  alfo  from  the  pyrophorus,  which  is  generated  from 
the  human  blood  : And  from  globules  alfo  moft  probably  a- 
rifes  the  greater  part  of  the  pitchy  oil  that  is  obtained  from 
blood  by  the  violence  of  fire. 

The  ferum  of  the  blood  diftilled  with  a flrong  fire  gives 
over  almoft  the  fame  principles  with  the  cruor,  viz.  fait,  oil, 
and  earth.  It  yields,  however,  much  more  water,  but  no 
iron  at  all.  Similar  principles,  but  with  a lefs  proportion  of 
oil  and  fait,  are  obtained  from  the  aqueous  humours  prepared 
from  the  blood,  as  the  faliva  and  mucus. 

The  exaft  mafs  or  quantity  of  blood  contained  in  the 
whole  body  cannot  be  certainly  computed.  The  weight  of 
the  mafs  of  humours,  however,  is  much  greater  than  that  of 
the  folids ; but  many  of  them,  as  the  gluten  and  fat  of  parti- 
ticular  parts,  do  not  flow  in  the  circulation.  But,  if  wc  may 
be  allowed  to  form  a judgment  from  thofe  profufe  haemor- 
yhagies  thqt  have  been  fuftained  without  deftroying  the  life 
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of  the  patient,  and  from  experiments  made  on  living  animals 
by  drawing  out  all  their  blood,  the  mafs  of  circulating  hu- 
mours will  he  at  leaf!:  fifty  pounds  ■,  of  which,  about  28  wiLI 
be  true  red  blood,  running  in  tfte  arteries  and  veins  j of  which 
the  arteries  contain  only  tour  parts,  and  the  veins  nine. 

The  blood  does  not  always  contain  the  lame  proportion  of 
the  principles  above  mentioned  : For  an  increaled  celerity, 
whether  by  laborious  and  itrong  exercii'es,  a full  age,  fever,  or 
otherwife,  augments  the  crafiamen turn,  the  tednels,  the  con- 
gealing force,  and  the  coheiion  of  the  particles  ; and  the  hard- 
•nefs  and  weight  of  the  concreted  lerum  with  the  alkaline 
principles  are  increafed  by  the  fame  means.  On  the  other 
hand,  the  younger  and  lefs  active  animal,  and  the  more  wa- 
tery or  vegetable  the  diet  on  which  it  is  fed,  the  craffamen- 
tum  of  the  blood  is  proportionally  leffened,  and  its  ferumand 
mucus  increafed.  Old  age,  again,  leflens  the  craffamentums 

1 

and  the  gelatinous  part  likewile. 

From  thefe  principles,  and  a due  confideration  of  the 
folid  fibres  and  vefiels,  .the  different  temperaments  are  de- 
rived. For  a plethoric  or  /anguine  habit  arifes  from  an  a- 
bundance  of  the  red  globules  ; 1 phlegmatic  temperature  from 
a redundancy  of  the  watery  parts  of  the  blood ; a choleric 
difpofition  of  the  humours  leems  to  arile  from  a more  acrid 
and  alkalefcent  property  of  the  blood  ; as  appears  from  thole 
who  live  on  flelh  and  on  the  human  fpecies,  being  fo  much 
fiercer  and  more  pafiionate  than  thole  who  live  on  vegetable 
food.  A great  firmnefs  in  the  folid  parts,  joined  with  an 
exquifite  fenfibihty,  or  nervous  irritability,  difpofes  to  a cho- 
leric habit  ; a lels  irritability,  with  a moderate  denfity,  to  a 
fanguine  habit ; and  a leffer  degree,  both  of  denfity  and  irri- 
tability, are  to  be  referred  to  a phlegmatic  temperament. 
There  is  alfo  a kind  of  dull  heavy  temperament,  in  which 
there  is  the  greateft  flrength  of  body,  joined  with  no  great 
degree  of  irritability.  In  the  melancholic,  again,  a weaknefs 
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of  the  folids  is  joined  with  the  higheft  degree  of  nervous  irri- 
tation or  fcnlibility.  But  we  mull  not  defcribe  the  tempera- 
ments too  fvflematically  ; for  they  are  found  to  be  not  only 
four  or  eight,  but  almoll  iniinitely  varied. 

The  red  part  of  the  blood  feems  chiefly  of  ufe  to  generate 
heat,  fince  its  quantity  is  always  in  proportion  to  the  heat  of 
the  blood.  This  being  confined  by  the  largenefs  of  the  glo- 
bules, within  the  red  or  firll  order  of  vefiels,  hinders  them 
from  collapfing  ; and,  in  receiving  the  common  motion  of 
the  heart  by  the  greater  denfity  of  its  parts,  it  has  a greater 
impetus,  and  fets  in  motion  the  lefler  orders  of  humours. 
Nor  is  it  improbable  that  the  heart  is  more  flrongly  irritated 
bv  the  ponderous  cruor  of  the  blood.  The  globular  figure 
of  its  parts,  together  with  their  denfity,  makes  it  eafily  per- 
vade the  vefiels  •,  and  the  quantity  of  iron  it  contains,  as  well 
as  of  oil,  perhaps  increafes  its  power  of  generating  heat.  And 
hence  it  is,  that  the  red  part  of  the  blood  being  too  much  di~ 
minifhed  by  profufe  bleedings,  there  follows  a'  flagnation  or 
leflened  motion  of  the  humours  in  the  fmaller  vefiels  ; whence 
fatnefs  and  dropfy.  By  the  fame  rule  alio  a due  proportion 
of  cruor  is  r.ecefiary  within  the  habit,  to  generate  new  blood. 
For,  by  large  hemorrhagies,  we  fee  the  blood  iofes  its  red  and 
denfe  nature,  and  degenerates  into  a pale,  ferous,  or  watery 
{late. 

The  coagulabie  ferum  is  more  efpecially  defigned  for  the 
nutrition  of  the  parts,  as  fhall  be  afterwards  fhewn.  The  thin- 
ner juices  ferve  various  purpofes  ; as  the  difiMution  of  the  a- 
liments,  the  moiftening  of  the  external  furface  of  the  body 
and  furfaces  of  the  internal  cavities,  to  preferve  the  flexibility 
of  the  folids,  and  conduce  to  the  motion  of  the  nerves,  the 
fight,  & c.  The  faline  particles  feem  ferviceable  for  difiolving 
the  aliment,  and  ftlmulating  the  vefiels.  rBhe  properties  oi; 
the  aerial  part  arc  not  yet  we!!  known.  The  heat  occafvons 
Vol.  II.  H h the 


BLOOD  and  JUICES. 


Part  VI. 


242 


the  fluidity,  and  is  not  eaflly  raifed  to  fuch  a degree  as  to  co- 
aguiate  the  humours. 

Health,  therefore,  cannot  fubfift  without  a denfe  and  red 
blood  ; and,  if  its  quantity  be  too  much  diminifhed,  a flag- 
nation  of  the  juices  takes  place,  whence  the  whole  body  be- 
comes pale,  cold,  and  weak.  Nor  can  life  or  health  fubfift 
without  a fulficiency  of  thinner  juices  intermixed  with  the 
red  blood  ; fince  the  cruor,  deprived  of  its  watery  part, 
congeals  and  obftrucfs  the  fmalleft  pafiages  of  the  veffels,  and 
caufes  too  great  a heat. 

It  fhould  feem  that  there  ought  to  be  a difference  between 
the  arterial  and  venous  blood,  on  account  of  the  former’s  ha- 
ving lately  fuffered  the  a£Uon  of  the  lungs  : But,  in  experi- 

ments, I fcarcely  find  any  obfervable  difference,  either  in  co- 
lour, denfity,  or  any  other  property.  Sometimes,  however, 
1 have  found  a moft  evident  difference  ; for  the  bright  colour 
of  the  arterial  blood  leems  to  diitinguifh  it  from  the  dufky 
dark  coloured  blood  in  the  veins.  The  dark  colour  of  the 
blood  in  a chicken,  while  in  the  egg,  arifes  only  from  the 
deep  feat  of  the  vein.  But  we  have  not  fufficient  cer- 
tainty' of  a difference  in  the  blood  of  different  arteries. 
However,  the  arterial  blood  is  apparently  of  a more  bright 
or  fplendid  red,  and  having  a greater  degree  of  fluidity  and 
proportion  of  watery'  parts,  may  fo  far  * differ  from  the 
venous  darker  coloured  blood.  But,  to  clear  up  this  cir- 
cumftance,  farther  experiments  are  requifite. 

From  one  and  the  fame  mafs  of  blood,  driven  into  the  a- 
orta,  are  generated  all  the  fluids  of  the  human  body  5 which, 
from  their  affinity  to  one  another,  are  reducible  to  certain 
claffes.  The  manner  in  which  they  are  feparated  ought  to 
be  accounted  for  by  the  fabric  or  mechanifm  of  the  glands 
themfelves.  But  we  muft  firfi:  confider  what  the  blood  fuf- 
fers  from  its  containing  veffels. 
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Chap.  It. 

« The  theory  of  the  temperaments  of  the  human  body 
(fays  Dr  Wrifberg),  in  the  fenfe  commonly  received  by  phy- 
licians,  and  taught  in  the  fchools,  the  received  divifion  of 
them  into  four  fpecies,  and  their  repeated  production  from 
the  different  nature  and  mixture  of  the  blood,  favours  too 
much  of  the  antient  and  particularly  of  the  Galenical  doc- 
trine. I think  there  can  be  no  doubt  that  there  are  tempe- 
raments •,  and  that  the  manner  and  rule  which  nature  follows 
in  man,  and  likewife  in  perfect  animals,  may  be  obferved  in 
the  performance  of  the  Corporeal  and  mental  functions,  in 
either  preferring  or  endangering  the  health  and  life,  in  the 
exercile  of  mod  of  the  duties  and  affairs  of  life,  and  in  the 
actions  of  the  internal  and  external  parts,  which  are  more  or 
Iefs  connected  with  the  health  of  the  animal.  If,  therefore, 
we  would  with  to  give  any  fpecific  name  to  this  different  re- 
lation and  determination  of  the  parts  of  our  body,  when  once 
communicated  with  the  fyftem  in  general,  as  we  would  do  to 
any  plant,  or  other  particular  natural  body  ; or  if  we  wifh  to 
keep'  the  antient  denominations  fanguineous,  choleric,  phleg- 
matic, and  melancholic,  in  preference  to  alfothers,  we  muff 
be  aware,  that  neither  the  various  habits  nor  temperaments 
of  mankind  can  originate  l'olely  from  the  different  natures  of 
the  blood,  nor  can  they  all  be  comprehended  under  tliefe 
four  modifications. 

tt  The  caufes  of  diverfity  of  temperament  feem  to  be* 
1.  The  various  quantity,  firmnefs,  and  fentient  faculty  of  the 
nervous  fyftem,  from  the  brain  communicated  to  each  nerve. 
1 have  always  obferved  a choleric,  and  cholcrico-fanguineous 
difpofition,  in  all  perl'ons  having  a large  brain  and  thick 
ftrong  nerves,  along  with  a great  fen  Ability  as  well  of  the 
whole  body,  as  of  the  organs  of  fenfe.  Hence  ar'iles  a ready 
apprehenfion  of  objects,  and  an  increafe  of  underfianding  and 
knowledge,  and,  owing  to  the  comparifon  of  many  ideas,  an 
acute  and  entire  judgment,  which  choleric  per  foils  potlcls  in 
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fo  eminent  a degree  : But,  along  with  this  condition  of  the 
nerves,  thefe  people  are  exceffively  liable  to  grief  and  anger, 
when  the  body  or  mind  is  but  {lightly  affefted  ; and  on  this 
account  medicines  fhould  be  cautioufly  given,  and  lels  doles 
prefcribed  to  them.  With  a fmall  brain,  and  {lender  nerves,  I 
have  obferved  the  fenles  more  dull,  and  a phlegmatic  or  phleg- 
matico-melanchoiic  torpor  conjoined.  Thele  people  therefore 
require  from  external  objects  llronger  impreffions  upon  the 
organs  of  fenfe,  and  thefe  impreffions  longer  applied,  if  they 
are  meant  to  leave  lafting  effects  : Hence  their  judgment  is 

frequently  weak  on  account  of  the  defeat  of  ideas  ; and  they 
feidom  acquire  any  extenfive  knowledge.  But  nature  has 
compeniated  thefe  difadvantages,  by  making  them  more  able 
to  undergo  hardtlfps,  from  change  of  climate,  lire,  or  la- 
bour ; they  demand  more  powerful  medicines,  and  larger  do- 
fes  What  a great  difference  in  man  and  the  cetaceous  ani- 
mals ! 2-  The  various  degrees  of  irritability  in  the  mufcular 

parts.  For,  wherever  you  find  a very  delicate  irritability, 
affefted  by  almoft  every  ftimulus,  and  retaining  laftn  g im- 
preffions, and  at  the  fame  time  afting  with  a certain  celerity  ; 
m that  cafe  you  cannot  doubt  of  a choleric  difpofition.  Hence 
that  remarkable  ltrength  in  the  mufcles  of  fom'e  perfons, 
which  act  with  fo  incredible  quicknels,  defpatch,  and  con- 
itancy.  On  the  contrary,  if  you  examine  a phlegmatic  per- 
f'on,  you  obferve  the  contractile  power  of  the  mufcles  lan- 
guid, difficultly  yielding  to  ftimuli,  unlefs  powerful  •,  fince 
the  mufcles  of  phlegmatico- melancholic  men  are  long  of 
being  determined  to  motion,  although  flrongly  excited,  and 
finilh  it  with  an  appearance  of  languor.  3.  Even  a certain 
foftnefs  is  obfervable  in  all  fibres  and  membranes,  if  you 
touch  the  body  of  a phlegmatic  perfon;  or  a feeming  hard- 
nefs  and  drynefs  in  melancholic  habits : Along  with  which 
particularities  the  phlegmatics  join  lefs  elafticity,  whilft,  in  the 
melancholic,  there  is  a greater  tone  and  contraftile  power. 
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4.  There  is  in  the  air,  undoubtedly,  a certain  eleCtrical 
principle,  which  being  by  refpiration  communicated  in  differ- 
ent ways  with  the  body,  imparts  a natural  tone  to  the  fibres, 
occafions  a quicker  motion  in  the  veflels,  and  increafes  and 
dimini  (lies  by  turns  the  alacrity  of  the  mind.  But,  as  this 
principle  of  atmofpheric  air  does  not  prevail  in  equal  quantity 
every  hour  of  the  day,  ail  times  of  the  year,  and  in  every  cli- 
mate ; fo  fometimes  we  feel  an  univerfal  laflitude,  which  lud- 
denly  ceafes,  the  ftiength  of  the  body  and  mind  being  refto- 
red  with  a ferene  and  elaffic  air  ; fo,  in  like  manner,  all  men 
do  not  equally, abforb  tins  electric  matter,  which  thus  forms 
a remarkable  diverfity  of  temperament.  5.  We  ought,  too, 
to  combine  with  thefe  the  various  nature  of  the  blood  from 
the  proportion  of  its  elements  : And,  in  faCt,  as  greater  fti- 
muli  in  the  blood  excite  the  heart  to  brifker  contractions  ; fo 
a more  acrid  and  copious  bile  may  effectually  promote  the 
periftaltic  motion,  and  the  abundance  of  mucus  occafion  a 
tendency  to  lentor  and  frequent  catarrhs. 

M There  are  then  fufficient  caufes,  which,  from  our  birth, 
may  bring  on,  in  the  firft  growth  of  the  parts  of  the  body, 
an  irrevocable  determination  to  this  or  that  habit  or  tempe- 
rament. I therefore  can  fcarcely  admit  a complete  tranfmu- 
tation  of  temperament,  which,  during  the  exercife  of  thefe 
natural  laws,  could  render  a purely  choleric  perfon  phlegma- 
tic : But,  that  (ome  change  may  take  place  in  temperaments, 
that  violent  attacks  may  be  mitigated,  that  lentor,  torpor, 
and  liftleffnefs,  may  be  increafed,  I readily  agree  ; and,  from 
the  remed  es  by  which  fuch  a change  may  be  produced,  I 
form  a fecond  clafs  of  the  caufes  of  temperaments.  The  chief 
are,  1.  A different  kind  of  meat  and  drink.  An  animal 
diet  adds  a great  ffimulus  to  our  flrengtli,'  invigorates  our 
fenfes,  and  fometimes  induces  ferocity  ; as  is  evident  from 
the  Anthropophagi,  carnivorous  animals,  wild  beafls  and 
their  whelps,  and  hunters,  particularly  if  the  abufe  of  aro- 
matics, 
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matics,  wines,  and  medicines,  has  fupervened.  Vegetables, 
on  the  contrary,  increafe  the  lentor  of  the  fibres,  weaken  the 
ftrength,  diminifh  fenfibility  .and  irritability;  in  a word, 
induce  a phlegmatic  difpofition  ; in  which  potatoes  have  a 
wonderful  efteft.  It  would  be  of  great  confequence  to  pay 
regard  to  this  in  the  bringing  up  of  children,  viz.  to  invigo- 
rate the  inertia  of  the  mental  and  corporeal  faculties  by  the 
ufe  of  animal  food,  but  to  temper  the  vehement  paffions  pe- 
culiar to  choleric  perfons,  by  uling  a vegetable  diet.  2.  ihe 
particular  mode  of  education  and  examples.  It  need  fcarce 
be  infilled  on,  that  thefe  poffeis  great  ir  liuence,  particularly 
in  infancy.  Hence  it  happens  that  whole  nations  are  of  one 
temperament.  3.  Climate,  weather,  native  country.  Rarely 
in  an  unfettled  climate  or  country,  in  hot  climates,  or  in  moift 
countries,  will  you  find  in  choleric  perfons  that  alacrity  of 
temper,  agility  of  body,  and  quick  ncft  of  underftanding, 
which  is  fo  common  in  a fe.  ten.]  rate  climate,  and 

high  hilly  countries.  4.  .The  increafe  of  knowledge.  I 
have  often  admired  that  chan,  t h ch  a frrenuous  muuftry 
produces  in  fome  of  the  mo  ft  dud  men;  fo  that, 'with  the 
increafe  of  knowledge,  they  became  ol  a more  cheerful  tem- 
perament. 5.  Abundance  and  want  cf  necefiaries,  both  in 
life,  and  for  the  purpofe  of  forwarding  improvement.  For 
this  reafon,  it  may  happen  that,  according  to  the  diverfify  of 
the  form  of  government,  whether  under  mild  or  more  fevere 
and  tyrannical  laws,  the  temperament  of  the  fubjeflf  may  be 
either  lively  or  languid.  6.  1 he  tort  or  life  n.eli,  i..itrcourfe 
with  men,  and  public  employment,  may  have  a great  fhare  in 
changing  temperaments  ; lince  rarely,  after  the  36th  year  or 
a man’s  life,  do  you  find  the  blood  ftill  ure  ; and  a choleric 
perfon  fcarcely  preferves  his  former  alacrity  after  his  50th.  It 
is  difficult  to  fay  into  bow  many  fpecies  temperaments  ihould 
be  divided,  and  what  kind  of  character  fhbuid  be  afligneo  to 

each,  according  to  nature,  and  not  conjecture.  I doubt  I 

may 
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may  not  be  more  fuccefsful  than  the  celebrated  Kaempfius  and. 
Gerrefhemius,  as  I exhibit  the  outlines  only.  The  langui- 
neous  and  phlegmatic  temperaments  Teem,  with  various  in- 
termedia, to  comprehend  all  modifications.  ] . The  fangui- 
neous,  which  is  inconftant,  and  not  well  fpecified,  is  diftin- 
guiftied  by  a vivid  colour  of  thei  face  ; the  veflels  are  full ; 
and  hence,  for  the  mod:  part,  they  take  ill  with  external 
heat ; they  are  predifpofed  greatly  to  inflammatory  difeafes ; 
they  have  a great  fliare  of  fenfibility  and  irritability,  which  all 
therefore  indicate  a defire  of  pleafure  in  this  temperament, 
and  the  greatefi.  inquietude,  both  of  body  and  mind,  prevails  : 
They  are  talkative  ; abide  not  long  with  any  occupation  ; 
they  are  eafily  feduced,  and  contradl  an  intimacy  with  every 
body;  but  they  foon  forget  their  friends,  fhewing  a certain 
diffidence  to  all  of  them  ; they  feldom  meddle  with  affairs  of 
any  confequence  5 and  rarely  acquire  proficiency  in  the  fci- 
ences,  unlefs  in  an  advanced  age.  2.  The  fanguineous-cho- 
leric  enjoys  a better  mixture  of  caufes  ; it  has  the  fupports  of 
health  and  cheerfulnefs  along  with  the  former,  but  has  perfe- 
verance  in  common  with  the  choleric.  3.  The  ..choleric  : 
Here  you  will  always  obferve  the  body  lean,  though  not  ema- 
ciated and  dry,  as  in  the  cafe  with  melancholic  ; the  fldn  is 
of  a whitifh  yellow,  with  red  hairs  ; the  balls  of  the  eyes  are 
of  a moderate  magnitude,  the  pupil  being  frequently  dim  ; a 
penetrating  lively  countenance,  fome'times  joined  with  a de- 
gree of  ferocity ; a quick  pulfe  ; actions  of  the  mufcles  in 
walking,  fpeaking,  and  other  refpefts,  very  rapid  ; copious 
and  acrid  bile ; hence  an  effectual  perifcaltic  motion,  more 
frequent  ftools,  a ready  inclination  to  undertake  any  thing  of 
confequence,  formed  as  if  to  command,  and  particularly  fond 
of  animal  food.  ihe  hypochondriac  : An  unhappy  tem- 
perament, troublefome  to  itfelf  and  others.  Men  of  this  fort, 
for  the  molt  part,  are  fubject  to  difeafes  in  the  liver,  have  a 
yellowifh  appearance,  always  difeontented,  wonderfully  tor- 
tured 
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tured  with  envy  and  diffidence,  and  are  called  by  fome  cbo- 
l trico~melanchchc,  6.  [The  melancholic  have  a dejected  aipect : 

The  eyes,  for  the  mod  part,  fmall,  retracted,  and  winking; 

\ 

the  hair  black,  and  fkin  rigid;  remarkable  for  its  drynefs  and 
leannefs  ; a fmall  and  flow  pulle,  1'paring  and  black  bile,  a 
flow  periltaltic  motion.  They  indeed  have  quick  percep- 
tions, and  ponder  long  ; they  lubmit  to  toilfome  labour  with 
the  greatelt  patience,  but  finifh  it  with  incredible  flownefs  : 
for  the  moft  part  they  pay  no  regard  to  time.  They  eafily 
bear  the  difadvantages  of  life  ; but,  when  once  their  anger  is 
excited,  they  love  revenge.  7.  The  boeotic  or  ruftic  joins 
a great  fhare  of  the  fanguineous  temperament  with  the  me- 
lancholic and  phlegmatic.  The  body  is  lufty,  full  of  juices, 
a fmall  irritability  in  its  flrong  muicleS,  and  fome  ftupor  in 
its  fmall  nerves.  Perfons  of  this  fort  are  capable  of  no  edu- 
cation ; and  whatever  they  undertake  favours  of  a low  turn 
of  mind.  8.  The  gentle  and  mild  temperament.  This  is 
compofed  of  the  fanguineous,  choleric,  and  phlegmatic.  They 
are  a good  race  of  men,  wifhing  well  to  all : In  them  we  al- 
ways perceive  a calmnefs  and  fweetnefs  of  manners.  They 
ifrongly  hate  a prating,  noify  loquacity.  If  devoted  to  ftudy, 
they  calmly  undertake  the  tafk.  anxiouflv  ponder  what  they 
learn,  and  are  capable  of  great  proficiency.  9.  The  flow 
phlegmatic  is  diftmguifhed  by  a foft  and  mo  Illy  wlfitith  fkin, 
a very  lax  body,  very  prominent  eyes,  drovvly  afpect,  a flow 
and  weak  pulfe  : For  the  moft  part  they  fpeak  flow,  are  pa- 
tient of  the  weather's  inclemency,  and  other  people’s  affronts  ; 
born  to  obey ; and,  on  account  of  their  fiighter  irritability, 
difficultly  enraged,  ?md  eafily  pacified  again. 


$ ?.  Of  the  Circulation  or  Motion  of  the  Blood  through  the  Ar- 
teries and  Veins „ 

THfe  arteries  and  veins  contain  either  blood  or  lymph.  The 
red  blood  fills  thofe  arteries  and  veins  which  we  call  red , or 
of  the  firft  order,  and  which  have  their  origin  in  the  heart. 
Sometimes  they  are  very  loofely  and  imperfectly  diltended  by  the 
blood,  and  at  other  times  they  are  rendered  very  full  and  turgid. 
After  death,  the  veins  are  found  fuller  of  blood  than  the  arte- 
ries ; and  fometimes,  when  the  per'fon  has  been  dead  a con- 
fiderable  time,  the  final!  veins  have  been  found  diftended  with 
air.  But  the  arteries  of  a dead  body  commonly  contain  only 
a finall  quantity  of  blood. 

This  difieUding  blood  is  rapidly  moved  through  all  the  vef-  ■ 
fds  of  a living  body,  as  is  demonftrated  to  us  from  wounds  ; 
and  the  patient  fooner  or  later  expires  from  the  lois  of  fo 
much  blood  as  Was  neceffary  for  the  maintenance  of  life  5 
this  lofs  of  blood  happens  almolt  inftantly  from  the  larger 
arteries,  and  fometimes  very  iuddenly  from  the  fmalier  ones  : 
But  from  the  veins,  unlefs  they  are  fiome  of  the  iargelt,  it  is 
generally  How  ; yet  are  there  not  wanting  infiances  of  fatal 
hemorrhagies  from  wounds  of  ihe  veins,  in  the  inner  corners 
of  the  eyes,  and  thofe  under  the  tongue,  Experiments  made 
upon  living  animals  fufficiently  evince  the  impulfe  and  rapi- 
dity with  which  the  blood  is  moved,  particularly  through 
the  arteries.  The  height  to  which  blood  aicended  from 
the  carotids,  when  cut,  according  to  Hale’s  calculation, 
DrWrifberg  laW  confirmed  in  robuft  men  who  were  be- 
headed i It  is  generally  about  leVen  feet*  with  this  dif- 
ference, however,  that  ih  two  examples  the  blood  fprung 
higher  from  the  vertebrais  than  from  the  carotids,  in  the 
larger  trunks  it  runs  fivjfteft,  but  in  the  leafi  of  them, 
ibmewhat  flower.  In  the  larger  veins,  the  blood’s  celerity 
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is  lefs  than  in  the  arterial  trunks,  in  the  fame  proportion  afi 
the  fe&ions  of  the  arteries  are  lefs  than  thofe  of  the  veins,  i.  e. 
twice  or  almoll  thrice  as  flow.  Another  argument  of  the 
circulation  is  the  coir.preffure  and  relaxation  of  a vein,  where- 
by the  motion  of  the  blood  is  promoted  from-  one  valve  to 
another.  The  motion  of  the  blood  through  the  veins  is  u- 
niform  or  equable  ; but  in  the  arteries,  it  is  alternately 
greater  when  the  veflel  is  more  dilated,  and  lefs  when  it  is 
contrafted.  This  is  proved  by  ocular  infpeftion  in  living 

animals. 

That  the  motion  of  the  blood  is  a continued  courfe 
through  the  fanguineous  arteries  into  the  veins,  is  difcovered 
from  experience.  For,  firfl,  it  is  certain,  that  all  the  arteries 
and  veins  communicate  or  open  the  one  into  the  other;  be- 
caufe,  often  from  one,  and  that  a fmall  artery,  all  the  blood 
of  the  whole  body  may  be  evacuated.  We  have  numerous 
examples  of  fatal  hemorrhagies  from  an  inner  artery  of  the 
nofe,  from  the  gums,  from  a finger,  from  a tooth,  from  a cu- 
taneous pore  enlarged,  from  the  punflum  lacrymale,  from  the 
wound  of  cupping,  and  even  from  the  bite  of  a leech.  There 
are,  therefore,  or  courfe,  open  ways,  by  which  the  blood 
fpeedily  flows  from  the  venous  into  the  arterial  fyftem. 

That  the  blood,  again,  in  the  arteries,  flows  from  the  heart 
towards  the  extreme  parts  of  the  body,  is  proved  by  the  mi- 
crofcope,  and  by  a ligature  on  the  artery  of  a living  animal, 
and  likewife  by  the  fabric,  mechanifrn,  and  proportion  of  the 
femilunar  valves  between  the  arteries  and  their  correfyonding 
ventricles.  Whatever  artery  is  flopped  by  a ligature,  the 
fwelling  enfues  in  that  . part  between  the  heart  and  the  liga- 
ture, whilft  the  other  part  beyond  the  ligature,  which  i* 
more  remote  from  the  heart,  is  emptied:  Neither  has 

it  there  any  puliation,  nor,  if  it  be  there  wounded,  will 
it  yielu  any  blood  ihe  fame  effects  which  we  fee  fol- 
low from  a ligature,  are  likewife  often  produced  by  dif- 
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cafe;  as  when  fomp  tumour,  by  comprefliirc  or  an  aneurifm, 
intercepts  the  blood’s  motion  from  the  heart.  Experiments 
of  this  kind  have  been  made  on  moft  of  the  arteries ; anaf- 
tomofes,  however,  or  the  blood  flowing  through  a neighbour- 
ing branch,  or  the  retroceflion  of  the  blood  in  a dying  ani- 
mal, form  exceptions  to  this  rule. 

But  the  courfe  or  motion  of  the  venous  blood,  has  been 
always  more  doubted;  almofl:  all  the  antients  have  been 
perfuaded,  that  the  blood  in  the  veins  flowed  through  them, 
either  from  the  heart  or  from  the  liver,  to  all  parts  of 
the  body.  Very  few  of  them  have  known  that  this  was 
an  error.  Several  of  them  have,  indeed,  acknowledged  it  to 
be  falfe  in  the  pulmonary  vein.  But  that  the  blood  did  not 
move  from  the  heart  in  the  vena  cava  was  known  to  dill 
fewer  anatomifts  of  the  antients : Only  to  Andreas  Caeial- 
pinus  by  chance,  and  (from  ^n  extraordinary  accident)  to  Ve- 
falius. 

Dr.  William  Harvey  was  the  flrft  who  experimentally  af. 
ferted  the  motion  of  the  blood  returning  in  the  veins  to  the 
heart,  in  fuch  a manner  as  to  render  the  whole  intelligible, 
and  leave  no  room  for  doubt.  The  valves  of  the  veins  lead 
us  to  this  truth  : For  the  common  ufe  or  office  of  thefe  valves 
is,  to  determine  the  preflure  that  is  made  from  any  quarter 
upon  the  veins,  towards  the  heart,  by  allowing  no  opportunity 
to  the  venous  blood  that  has  once  entered  the  trunic.  to  flow 
back  to  the  branches.  For,  fince  the  valves  open  upwards 
towards  the  heart,  the  blood  enters  and  expanus  them  ; 
and  thofe  parts  of  the  valves  which  projedt  into  the  car.ty 
of  the  vein,  approach  towards  the  axis,  until  the  opponte 
fides,  by  meeting  together,  fhut  up  the  tube,  i'his  we  know 
from  inflations,  ligatures,  and  injedtions  of  the  veins ; for 
you  never  can  force  a liquor  eafily  into  the  veins  by  propcl- 
ling  it  agninft  their  valves,  They  do  not,  indeed,  every- 
where 
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where  fhut  up  the  whole  cavity  of  the  veins  *,  but  where 
they  do  not  (hut  clofe,  they  always  intercept  the  greateft 
part  of  the  tube. 

Another  office  of  the  valves  in  the  veins  feems  to.  be  for 
fuftaining  the  weight  of  the  blood,  that  its  upper  columns 
may  not  gravitate  upon  the  lower  i nor  the  blood,  flowing 
through  the  trunks  make  too  great  a reliflance  againfl  that 
which  follows  it  through  the  branches ; For  if,  from  the 
flower  motion  of  the  blood,  its  weight  or  preflure  (hall,  in 
any  part,  much  exceed  the  impulfe  that  drives  it  on,  lo  as  to 
caufe  fome  part  of  the  column  to  defcend  by  its  weight,  it  is,  ii^ 
that  cafe,  immediately  catched,  and  fuflained  in  its  relaple  by 
the  liext  adjacent  valve,  which  hinders  it  from  urging  againfl: 
the  next  fucceeding  column,  and  affords  time  and  opportunity 
for  fome  contiguous  mufcle,  by  its  preflure  or  concuffion, 
to  propel  the  column.  This  is  the  reafon  why  valves  are 
placed  in'hhe  veins  of  the  limbs  and  neck,  in  which  parts 
they  are  both  more  numerous  and  more  robuft  than  elfe- 
>vhcre.  This  is  alfo  the  caufe  of  varices,  when  the  biood, 
entering  the  hollow  valves,  urges  their  folid  convexity  down- 
wards, and  makes  the  vein  dilate  in  that  part.  Likewiie,  in 
mufcular  action,  the  valves  are  the  caufe  of  the  whole  efledt 
of  the  preflure  which  the  veins  fuftain,  forwarding  the  blood 
in  its  due  courfe  towards  the  heart. 

Moreover,  the  valves  placed  in  the  right  fide  of  the  heart 
are  fo  conftrufted,  that  they  freely  permit  blood,  air,  or  wax, 
to  pafs  from  the  venous  trunks  of  the  cava  into  the  heart, 
hut  . deny  any  reflux  from  the  heart  into  the  veins. 

Again,  ligatures,  in  a living  perfon,  make  this  circumftance. 
more  evident.  When  the  veins  of  the  limbs,  are  tied,  either 
by  deflgn  <?r  accident,  about  the  hams,  arms,  ancles,  or  wrifts, 
the  limb  below  the  ligature  fwells,  the  veins  fill  and  diftend. 
♦hemfelves,  apd,  when  opened,,  make  a free  dilcharge  of 

blood  : But  at  the  fame  time  nothing  of  this  kind  happens 
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above  the  ligature,  nor  are  any  of  the  veins  to  be  feen  there. 
The  fame  phenomenon  happens  when  the  veins  are  compref- 
fed  by  fwelled  or  fcirrhous  glands  in  the  vifcera  ; and  from 
polypufes  the  veins  are  often  greatly  fwelled  or  enlarged  into 
tumours.  Thefe  ligatures  will  ferve  to  keep  the  blood  in  any 
limb  round  which  they  are  tied,  that  it  may  not  return  to 
the  heart,  and  be  loft  through  a wound  in  another  part. 

The  experiments  which  have  been  made  in  living  animals, 
to  prove  this  courfe  of  the  blood,  are  ftill  more  accurate. 
From  them,  even  from  our  own,  it  appears,  that  by  tying 
any  vein,  in  a living  animal,  near  the  cava,  or  belonging  to 
the  pulmonary  veins,  that  part  always  fwells  which  is  mod 
remote  from  the  heart,  all  below  the  ligature  appearing  dif- 
tended  with  the  retained  blood,  while  above  and  next  the 
heart  they  are  pale  and  flaccid.  Laftly,  if  the  arteries  are 
tied  at  the  fame  time  with  the  veins,  thefe  laft  remain  flaccid 
and  empty  ; but,  upon  removing  the  ligature  from  the  arte- 
ries, the  veins  are  immediately  filled. 

In  like  manner,  the  infufion  of  poifons  or  medicinal  liquors 
fiiew,  that,  into  whatever  vein  you  injedl  chemical  acid  fpi- 
rits,  the  force  of  the  poifon  is  driven  along  with  the  blood  to 
the  heart  itfelf.  That  the  brain  is  affefted  with  the  narcotic 
virtue  of  opium,  and  the  inteftines  and  ftomach  with  the 
virtue  of  purgatives  and  emetics  injetted  into  the  veins,  is  a 
demonftration  that  the  blood,  with  which  ,thefe  fubftances 
were  mixed,  had  pafled  through  the  ramifications  of  the 
veins  to  the  heart,  and  from  thence  through  the  whole  body. 

We  have  another  proof  in  the  tramfufions  of  blood  ; in 
which  all  the  blood  from  the  arteries  of  one  animal  is  urged 
into  the  veins  of  another  exhaufted  of  blood  ; whereby  the 
heart,  arteries,  and  empty  veins  of  the  latter,  become  fo 
turgid,  and  well  repknifhed,  that  they  produce  a remark- 
able degree  of  vivacity  in  the  animal,  or  even  caufe  it  to  la- 
bour under  a plethora. 
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That  the  blood  pafies  from  the  leaft  arteries  into  the 
leaft  veins,  we  are  clearly  taught  by  anatomical  injeElion  ; 
where,  by  one  arterial  trunk,  we  eafily  fill  all  the  arteries  and 
veins,  almoft  throughout  the  whole  body  ; provided  the  li- 
quor be  watery,  or  very  fluid,  fo  as  to  pafs  eafily  into  the 
veftels  of  the  head,  mefentery,  heart,  and  longs. 

Laftly,  the  micro/cope  has  put  the  matter  beyond  all  doubt ; 
in  the  pellucid  tails,  feet,  and  melenteries,  of  animals, 
we  fee  that  the  blood,  brought  to  the  extreme  parts  by  the 
arteries,  is  poured  either  into  fmall  veins  continuous  with  the 
reflected  artery,  or  elfe  goes  through  branches  of  the  arterial 
trunk  into  the  parallel  communicating  vein,  by  which  it  goes 
on  to  the  parts  neareft  the  heart.  This  is  the  way  in  which 
the  blood  pafles,  as  well  into  the  leaft  veins  which  are  capable 
” pf  receiving  only  one  globule,  as  into  thofe  that  are  ipmewhat 
larger,  and  are  able  to  admit  two  or  more  globules  to  ad- 
vance forward  together.  That  there  is  no  fpongy  or  paren- 
phymous  interpofition  between  the  arteries  and  veins,  in  the 
general  courfe  of  the  circulation,  is  proved  both  from  micro-, 
■jfcopic  obfervations  and  injections.  For,  if  there  were  any 
fuch  parenchyma  or  fpongy  mafs  between  the  arteries  and 
veins,  the  hardening  injections  would  fhew  it,  by  appearing 
• extravafated  in  an  unfhapen  mafs. 

The  circulation  of  the  blood  is  therefore  now  received  by 
every  one  as  a medical  truth  ; namely,  that  all  the  blood  of 
the  human  body  is  carried  through  the  aorta,  from  the  left 
cavity  of  the  heart,  to  the  extreme  parts  or  converging  ends 
of  the  arterial  branches  ; from  whence  the  whole  mafs  is  a- 
gain  transmitted  into  the  leaft  veins,  which  convey  it  to  the 
larger,  and  from  them  into  the  cava  and  heart  itfelf;  it* 
which  courfe  it  perpetually  goes  and  returns  during  life. 

Yet  there  are  not  wanting  fome  inftances  where,  by  paf- 
fions  of  the  mind,  by  copious  blood-letting,  or  convul- 
sions, the  blood  has  been  forced  to  recede  back  from  the 
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fmaller  into  the  larger  arteries;  and,  on  the  other  fide. 
Where  an  obflru&ion  has  been  formed  above  the  valves,  the 
blood  has  been  known  to  Aide  back  from  the  venous  trunks 
into  their  fmaller  branches.  But  then  thefe  accidents  are 
very  momentaneous  or  fudden,  and  the  blood  loon  returns 
into  its  natural  courfe.  Thefe  things  happen  moft  frequently 
in  the  abdomen  and  vena  portarum. 

The  courfe  of  the  humours  in  the  lymphatic  veins  which 
have  Valves  appears  both  from  the  nature  of  rhofe  veins,  ancf 
from  ligatures  : For  every  lymphatic  vein,  when  tied,  fwells 
between  its  fmaller  extremities  and  the  thoracic  dutfl ; but 
grows  flaccid  between  the  duff  and  the  ligature.  All  the 
valves  in  thefe,  like  thofe  of  the  blood-veins,  give  a free  pafc 
fage  for  flatus  and  mercury  to  flow  to  the  thoracic  duft ; 
But  they  make  a refiftance,  and  often  an  obftinate  one,  to  any 
return  the  other  way ; although  fometimes  they  have  been 
known  to  yield. 

The  vapours  that  moiften  the  whole  cellular  fubftance,  the 
fleams  of  the  abdomen  and  other  cavities,  are  all  abforbed 
by  the  leaf!;  pellucid  veins,  and  fo  conveyed  to  the  blood 
veins,  that  their  contained  juices  may  pafs  on  to  the  heart 
And  from  thence  it  is  that  oedema  enfues,  when  a vein  is 
comprefled  by  a ligature  ; becaufe,  by  intercepting  the  courfe, 
of  the  abforbing  veins  by  the  ligature,  the  vapours  being  un~ 
abforbed,  ftagnate.  In  the  other  fmaller  vefleis  vve  can 
make  no  experiments  ; but  they  appear  conformable  to  what 
we  have  faid  of  the  larger  vefleis,  both  from  reafon  and  ana- 
logy. This  doftrine  is  lifcewifc  fupported  by  the  experiments 
of  water,  or  other  liquors,  abforbed  out  of  the  cavity  of  the 
inteftincs,  thorax,  and  pulmonary  veiicles. 


All  the  juices,  therefore,  in  the  human  body,  are  driven 
out  of  the  heart  into  the  aorta ; from  whence  they  are  all  re- 
turned again  to  the  heart  by  the  veins  * thofe  humours 
only  excepted  which  are  exhaled  or  difcharged  out  cf  th^ 
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body.  To  complete  this  circle,  it  only  remains  for  us  to  find 
out  a courfe  for  the  blood  from  the  right  to  the  left  cavities 
Of  the  heart;  but  this  firft  fuppofes  us  to  be  acquainted 
4 with  the  hiftory  of  the  lungs  and  the  pulmonary  veifels. 

* • - ' 

§ p.  Lungs. 

Situation  in  general , and  figure.  The  lungs  are  two  larg® 
Ipongy  bodies,  of  a reddifh  colour  in  children,  greyifli  in  adult 
fubje&s,  and  bluifh  in  old  age  : They  fill  the  whole  cavity  of  the 
thorax,  one  being  feated  in  the  right  fide,  the  other  in  the 
left,  and  are  parted  by  the  mediaftinum  and  heart.  They  are  of 
a figure  anfwering  to  that  of  the  cavity  which  contains  them  ; 
that  is,  convex  next  the  ribs,  concave  next  the  diaphragm, 
and  irregularly  flatted  and  deprefled  next  the  mediaftinum 
and  heart. 

■When  the  lungs  are  viewed  out  ofithe  thorax,  they  repre-  . 
Tent  in  fome  mealure  an  ox’s  foot,  with  the  forepart  turned 
to  the  back,  the  back  part  to  the  fternum,  and  the  lower 
part  to  the  diaphragm. 

Divifion  and  figure  in  particular.  They  are  diftinguiftied 
into  the  right  and  left  lung  ; and  each  of  thefe  into  two  or 
three  portions  called  lobi,  of  which  the  right  lung  has  com- 
monly  three,  or  two  and  a half,  and  the  left  lung  two.  The 
right  iung  is  generally  larger  than  the  left,  anlwerably  to 
that  cavity  of  the  breaft,  and  to  the  obliquity  of  the  mediaf- 

t*nUm*  - V -.11 

At  the  tower  edge  of  the  left  lung,  there  is  an  indented 
notch  or  finus  oppofite  to  the  apex  of  the  heart,  Which  is 
therefore  never  covered  by  that  lung,  even  in  the  ftrongeft 
infpirations  ; and  confequently  the  apex  of  the  heart  and  pe- 
ricardium may  always  ftrike  againft  the  ribs ; the  lungs  not 
furrounding  the  heart  in  the  manner  commonly  taught. 
This  finus  is  exprefled  in  Euftachius  s rabies. 
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Struflure.  The  fubftance  of  the  lungs  is  almoft  all  fpongy, 
being  made  up  of  an  infinite  number  of  membranous  cells; 
and  of  different  forts  of  veffels  fpread  among  thefe  cells,  in  in- 
numerable ramifications. 

Coats.  This  whole  mafs  is  covered  by  a membrane  conti- 
nued from  each  pleura,  which  is  commonly  faid  to  be  double  i 
but  what  is  looked  upon  as  the  inner  membrane,  is  only  an 
expanfion  and  continuation  of  a cellular  fubftance,  which  Ihah 
be  fpoken  to  after  I have  defcribed  the  veffels  cf  t'his  vif- 
cus. 

Bronchia.  The  veffels  which  compofe  part  of  the  fub- 
ftance of  the  lungs  are  of  three  or  four  kinds  ; the  air-veffels, 
blood-veffels,  and  lymphatics,  to  which  we  may  add  the 
nerves.  The  air-veffels  make  the  chief  part,  and  are  termed. 
bronchia. 

Thefe  bronchia  are  conical  tubes,  compofed  of  an  infinite 
number  of  cartilaginous  fragments,  like  lb  many  irregular 
arches  or  circles,  conne&ed  together  by  a ligamentary  e- 
laftic  membrane,  and  difpofed  in  fitch  a manner  as  that 
the  lower  eafiiy  infinuate  themfelves  within  thofe  above 
them. 

They  are  lined  on  the  infide  by  a very  fine  membrane; 
which  continually  difeharges  a mucilaginous  fluid  ; in  the 
fubftance  of  the  membrane  are  a great  number  of  linall 
blood-veffels,  and  on  its  convex  fide  many  longitudinal  lines, 
which  appear  to  be  partly  flefliy  and  partly  made  up  of  an 
elaftic  fubftance  of  another  kind. 

1 he  bronchia  are  divided,  in  all  direflions,  into  an  infinite 
number  of  ramifications,  which  diminifh  gradually  in  fize  5 
and,  as  they  become  capillary,  change  their  cartilaginous  ftruc- 
ture  into  that  of  a membrane.  Befides  thele  very  finall  ex- 
tremities of  this  numerous  leries  of  ramifications,  we  find  that? 
all  the  fubordinate  trunks,  from  the  greateft  to  the  fmalleft; 
Vol.  II.  K k fend 


LUNGS. 


258 


Part  VI.  ] 


fend  out  from  all  tides  a vaft  number  of  fliort  capillary  tubes 
of  the  fame  kind. 

Vtjiculac  bronchiales.  Each  of  thefe  numerous  bronchial 
tubes  is  widened  at  the  extremity,  and  thereby  forced  into  a 
fmall  membranous  cell,  commonly  called  a veficle.  Thefe 
cells  or  folliculi  are  clofely  connected  together  in  bundles  ; 
each  fmall  branch  producing  a bundle  proportional  to  its 
extent  and  the  number  of  its  ramifications. 

Lobuli,  ihefe  fmall  veficular  or  cellulous  bundles  are 
termed  lobules ; and,  as  the  great  branches  are  divided  into 
imall  rami,  fo  the  great  lobules  are  divided  into  feveral  fmall 
ones.  '1  he  celis  or  veficles  of  each  lobule  have  a free  com- 
munication with  each  other,  but  the  feveral  lobules  do  not 
communicate  fo  readily. 

Interlobular  fubjiance.  The  lobules  appear  diftin£tly  to  be 

parted  by  another  cellulous  fubftance,  which  furrounds  each  of 

«• 

them  in  proportion  to  their  extent',  and  fills  up  the  interftices 
between  them.  This  fubftance  forms  likevvife  a kind  of  irre- 
gular membranous  cells,  which  are  thinner,  loofer,  and 

0 s 

broader,  than  the  bronchial  veficles. 

This  fubftance  is  difperfed  through  every  part  of  the  lungs,  • 
forms  cellulous  or  fpongy  vaginae,  which  furround  the  rami- 
fications of  the  bronchia  and  blood- veflels,  and  is  afterwards 
fpread  over  the.  outer  furface  of  each  lung,  where  it  forms  a 
kind' of  fine  cellular  coat,  joined  to  the  general  covering  of 
that  vifcus. 

When  we  blow  into  this  interlobular  fubftance,  the  air  com- 
preftes  and  flattens  the  lobuli  ; and,  when  we  blow  into  the 
bronchial  veficles,  they  immediately  iwell  \ and,  if  we  continue 
to  blow  with  force,  the  air  paiTes  iufenfibjy  into  the  interlobu- 
lar Itibftance.  We  owe  this  obfervation  to  M»  Helvetius. 

Vafcular  texture.  All  the  bronchial  cells  are  furro landed, 
by  a very  fine  reticular  texture  of  the  fmall  extremities  of 
arteries  and  veins,  which  communicate  every  way  with  each 
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other.  The  greateft  part  of  this  admirable  ftrufture  is  the 
difcovery  of  the  illuftrious  Malpighi. 

Blood-vejfels.  The  blood-veflels  of  the  lungs  are  of  avo 
kinds  ; one  common,  called  the  pulmonary  artery  and  veins ; 
the  other  proper,  called  the  bronchial  arteries  and  veins. 

The  pulmonary  artery  goes  out  from  the  right  ventricle  of 
the  heart ; and  its  trunk,  having  run  direftly  upward  as  high 
as  the  curvature  of  the  aorta,  is  divided  into  two  lateral 
branches;  one  going  to  the  right,  called  the  right  pulmonary 
artery  ; the  other  to  the  left,  termed  the  left  pulmonary  artery. 
The  right,  artery  pafies  under  the  curvature  of  the  aorta,  and 
is  conlequently  longer  than  the  left.  They  both  run  to  the 
lungs,  and  are  difperled  through  their  whole  lubftan.ee  by  ra- 
mifications nearly  like  thofe  of  the  bronchia,  and  lying  in  the 
fame  directions. 

The  pulmonary  veins  having  been  diftributed  through  the 
lungs  in  the  fame  manner,  go  out  on  each  fide,  by  two  great 
’ branches,  which  open  laterally  into  the  refer  voir  or  mulcular 
bag  of  the  right  auricle. 

The  ramifications  of  thefe  two  kinds  of  vefiels  in  the  lungs 
are  furrounded  every  where  by  the  cellular  fubftance  already 
mentioned,  which  likewife  gives  them  a kind  of  vagina  ; and 
the  rete  mirabile  of  Malpighi,  deferibed  above,  is  formed  by 
the  capillary  extremities  of  thefe-  vefiels.  It  muft  be  obfer- 
ved,  that  the  ramifications  cf  the  arteries  are  more  numerous 
and  larger  than  thofe  of  the  vein?,  which,  in  all  other  parts 
of  the  body,  exceed  the  arteries,  both  in  number  and  lize. 

Bronchial  arteries  and  veins.  Befides  . thele  capital  blood- 
veflels,  there  are  others  called  the  bronchial  arteries  and  veins, 
which  are  very  finall,  but  they  follow  the  bronchia  through 
all  their  ramifications.  They  communicate  with  the  pulmo- 
nary arteries  and  veins  in  many  places  ; and  iikewife.witb.  the 
arteries  and  veins  of  the  oefophagus,  and  with  the  branches 
of  the  coronary  artery  and  vein. 
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The  varieties  in  the  origins  of  the  bronchial  arteries  and 
veins,  Specially  of  the  arteries,  their  communications  or  a- 
naftomofes  with  each  other  and  with  the  neighbouring  vef- 
fels,  and,  above  all,  the  immediate  anoftomofis  of  the  bron- 
chial arteij*  with  the  common  pulmonary  vein,  are  of  fo  great 
coniequence  in  the  practice  of  phyfic,  that  it  will  be  proper 
lo  repeat  here  what  we  have  faid  about  them  elfewhere,  that 
the  attention  of  the  readers  may  not  be  diverted  by  being  o- 
bliged  to  turn  to  another  part  of  this  work. 

i lie  bronchial  arteries  come  fometimes  from  the  anterior 
pai  t of  the  aorta  defeendens  fuperior,  fometime9  from  the 
firft  intercofial  artery,  and  fometimes  from  one  of  the  oefo- 
phagaeae.  Ihey  go  out  fometimes  feparately,  toward  each 
lung  j fometimes  by  a finall  common  trunk,  which  afterwards 
divides  to  the  right  and  left,  near  the  bifurcation  of  the  af- 
pera  arteria,'  hereafter  to  be  deferibed,  and  follow  the  rami- 
fications of  the  bronchia. 

The  left  bronchial  artery  frequently  comes  from  the  aorta  ; 
and  the  right,  from  the  fuperior  intercofial  on  the  fame  fide, 
becaufe  of  the  fituation  of  the  aorta.  There  is  likewife  ano- 
ther which  arifes  from  the  aorta  pofteriorly  near  the  fuperior 
intercofial,  and  above  the  anterior  bronchialis. 

The  bronchial  artery  gives  off  a fmall  branch  to  the  auricle 
of  the  heart  on  the  fame  fide,  which  communicates  immedi- 
ately with  the  coronary  artery. 

Sometimes  one  bronchial  artery  gives  origin  to  feveral  fu- 
perior inte'rcofials  $ and  fometimes  feveral  bronchial  arteries 
fend  off  feparately  the  fame  number  of  intercofials. 

The  bronchial  veins,  as  well  as  arteries,  were  known  to 
Galen,  fhe  vein  on  the  left  fide  goes  into  the  left  fuperior 
intercofial  vein,  while  the  trunk  on  the  right  fide  paffes  into 

the  azygos  ; and  fometimes  both  veins  are  branches  of 
the  gutturaiis. 

Nerves.  The  lungs  have  a great  many  nerves  difiributed 
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through  them  by  filaments  which  accompany  the  ramifica- 
tions of  the  bronchia  and  blood-veffels,  and  are  fpread  on  the 
cells,  coats,  and  all  the  membranous  parts  of  the  lungs.  1 he 
eighth  pair,  and  great  fympathetic  nerves,  form,  behind  each 
lung,  a particular  intertexture,  called  plexus  pulmonaris  ; front 
whence  nervous  filaments  go  out,  which  communicate  with 
the  plexus  cardiacus  and  ftomachicus. 

Lymphatic  vefjels.  On  the  furface  of  the  human  lungs, 
between  the  external  and  cellular  coat,  we  obferve  lymphatic 
veflels : But  we  ought  to  take  care  not  to  miftake  for  fuch 
veflels  a tranfparent  reticular  fubftance  obfervable  on  the 
furface  of  the  lungs^  after  blowing  rfrongly  into  the  lobuli 
this  appearance  being  entirely  owing  to  the  air  which  pafles 
through  the  bronchial  veficles  into  the  interlobular  cells,  and 
which,  by  feparaling  a certain  number  of  lobuli,  finds  room 
to  lodge  between  them. 

Ligaments.  Under  the  root  of  each  lung,  that  is,  under 
that  part  formed  by  the  fubordinate  trunk  of  the  pulmonary 
artery,  by  the  trunks  of  the  pulmonary  veins,  and  by  the 
trunk  of  the  bronchia,  there  is  a broad  membranous  liga- 
ment which  ties  the  pofterior  edge  of  each  lung  to  the  late- 
ral parts  of  the  vertebrae  of  the  back,  from  that  root  ali  the 
way  to  the  diaphragm. 

Trachea  -irteria.  The  bronchia  already  deferibed  are 

branches  or  ramifications  of  a large  canal,  partly  cartilaginous, 
and  partly  membranous,  called  trachea  or  ajjpera  arteria.  It  is 
fituated  anteriorly,  in  the  lower  part  of  the  neck,  from 
whence  it  runs  down  into  the  thorax  between  the  two  pleu- 
rae, through  the  upper  fpace  left  between  the  duplicature  of 
the  mediaftinum,  behind  the  thymus. 

Having  reached  as  low  as  the  curvature  of  the  aorta,  it  di- 
vides into  two  lateral  parts,  one  toward  the  right,  the  other 
toward  the  left,  which  enter  the  lungs,  and  are  diftributed 
through  them  in  the  manner  already  deferibed.  Thefe  two 
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branches  are  called  bronchia ; and  that  on  the  right  fide  is 
fhorter  than  that  of  the  left,  whereas  the  right  pulmonary 
artery  is  the  longeft. 

The  trachea  confifts  of  fegments  of  circles  or  cartilaginous 
hoops,  difpofed  in  fuch  a manner  as  to  form  a canal  open  on 
the  back  part,  the  cartilages  not  going  quite  round ; but  this 
opening  is  filled  by  a iofr  glandular  membrane,  which  com- 
pletes the  circumference  of  the  car.al  •,  but  this  cannot  be  to 
give  way  to  the  oefophagus,  for,  inftead  of  defending  im- 
mediately upon  the  middle  of  that  canal,  the  trachea  inclines 
a little  to  the  right  fide,  and  the  fame  ftrudture  )s  found  in 
the  back  part  of  the  great  bronchial  veflels,  which  are  at- 
fome  diftance  from  the  oelophagus. 

Each  circle  is  about  the  twelfth  part  of  an  inch  in  breadth, 
and  about  a quarter  of  that  lpace  in  thicknefs.  Their  ex- 
tremities are  round  ; and  they  are  fituated  horizontally  above 
each  othc  fmall  interftices  being  left  between  them,  and  the 
Iowa-  edge  of  the  fuperior  fegment  being  turned  towards  the 
upper  edge  of  thofe  next  below  them. 

They  are  ail  connedled  by  a very  ftrong  elaftic  membra- 
nous ligament  fixed  to  their  edges.  I have  oblerved  the  firft 
three  fegments  united  into  one  fubftance,  bent  alternately  in 
two  different  places,  according  to  its  breadth.  Sometimes 
two  are  continuous  in  the  fame  manner. 

The  trachea  is  covered  externally  with  a quantity  of  cel- 
lular fubftance,  which  unites  it  to  the  neighbouring  parts, 
and  it  is  lined  on  the  infide  by  a particular  membrane, 
which  appears  to  be  partly  fleftiy  or  mufcular,  and  partly  li- 
gamentary, perforated  by  an  infinite  number  of  fmall  holes, 
more  or  lefs  imperceptible,  through  which  a mucilaginous  fluid 
continually  pafles,  to  defend  the  inner  l'urface  of  the  trachea 
againft  the  acrimony  of  the  air  which  we  breathe. 

This  fluid  comes  from  fmall  glandular  bodies  difperfed 

through  the  fubftance  of  the  membrane,  but  efpecially  ham 

glands 
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glands  Something  larger  than  the  former,  which  lie  on  the 
outer  or  pofterior  furface  of  that  flrong  membrane  by  which 
the  circumference  of  the  canal  is  completed.  The  fame 
ftru&ure  is  obfervable  in  the  ramifications  of  the  trachea  from 
the  greateft  to  the  fmalleft. 

All  the  veflels  of  which  the  lungs  are  chiefly  compofed, 
that  is,  the  air- veflels  or  bronchia,  and  the  blood-veflels,*or 
the  pulmonary  and  bronchial  arteries  and  veins,  accompany 
each  other  through  this  whole  vifcus. 

They  are  commonly  difpofed  in  fuch  a manner,  even  to 
the  laft  ramifications,  as  that  a fubordinate  trunk  or  branch  of 
the  bronchia  lies  between  the  like  trunks  or  branches  of  the 
pulmonary  artery  and  vein ; the  bronchial  veflels  being  im- 
mediately joined  to  the  bronchia.  In  fome  places  thefe  three 
kind  of  veflels  touch  each  other  in  fuch  a manner  as  to  leave 
a triangular  fpace  in  the  middle. 

The  bronchia  are  divided  into  a very  great  number  of  ra- 
mifications ; and  the  laft  rami  are  the  pedicles  or  footflalks 
of  the  frnall  lobuli.  All  the  lobuli  are  angular,  oblong, 
broad,  thin,  & c.  The  footflalks  lend  out  other  fmaller  mem- 
branous  pedicles,  which  are  very  lhort,  and  terminate  in  the 
bronchial  veficles  or  cells,  of  which  they  are  continuations. 
The  fubordinate  trunks  and  rami  detach  a great  number  of 
thefe  pedicles  from  their  convex  furface. 

When  we  blow  into  the  lungs,  the  bronchial  cells  nearefl: 
their  outer  furface  appear  like  frnall  portions  of  round  vefi- 
cles ; and  from  this  appearance  all  the  bronchial  cells  have 
got  the  name  of  veficles > though  they  are  all  angular,  except 
thofe  which  I have  now  mentioned. 

When  we  examine  a lung  without  blowing  it  up,  we  find 
that  the  cartilaginous  fegments  of  the  bronchia  lie  fo  near  as 
to  be  engaged  in  each  other ; and  in  drawing  out  any  por- 
tion of  the  bronchia  by  the  two  endsj  thefe  fegments  are 
parted,  and  the  whole  canal  is  increafed  in  length ; but  it 

contradls 


264 


LUNGS. 


Part  VI. 


contrails  again,  by  means  of  its  elaflic  membrane,  as  foon  as 
that  force  is  taken  off. 

When  we  open  length  wife  any  portion  of  the  pulmonary 
artery  and  vein  in  the  lame  lung,  we  meet  with  a great  num- 
ber of  tranfverfe  rugae,  which  are  deftroyed  when  thefe  vef- 
fels  are  elongated.  This  is  an  obfervation  made  by  M.  Hel- 
vetius. 

In  ronfequence  of  this  ftruclure,  all  the  ramifications,  both 
of  the  bronchia  and  pulmonary  arteries  and  veins,  have  con- 
flantly  the  fame  direction,  whether  the  lung  be  inflated  or 
collapfed  ; and  they  contrail  in  length,  without  being  either 
contorted  or  folded.  Thefe  veffels  are  elongated  in  exfpira- 
tion,  and  fhortened  in  infpiration. 

Thefe  three  veffels  lie  in  a fort  of  cellular  vagina,  which 
accompany  all  their  ramifications ; and  is  a continuation  of 
their  interlobular  cells,  or  cellular  fubflance,  in  the  interfaces 
of  the  lobuli.  The  pellictili  which  compofe  it  are,  however, 
there  difpcfed  in  a more  regular  manner,  and  more  longitu- 
dinally, than  in  other  places,  and  thereby  appear  to  form  a 
true  vagina. 

"When  we  blow  through  a pipe  introduced  fo  far  as  to 
touch  immediately  a trunk  of  the  blood-veffels  or  bronchia, 
the  air  runs  at  firft  through  all  the  cells  that  lie  nearefl  that 
trunk  or  its  branches ; but  i'f  we  continue  to  blow,  it  infi- 
nuates  itfelf  through  the  whole  interlobular  fubflance. 

Bronchial  glands.  At  the  angle  of  the  firfl  ramification  of 
the  trachea  aiteria,  we  find  on  both  the  foie  and  back  fides 
certain  foft,  roundifh,  glandular  bodies,  of  a bluifh  or  black- 
ifh  colour,  but  reddilh  in  a child;  in  fize,  they  vary  from 
that  of  a field-bean  to  that  of  a millet-feed.  Through  thefe 
the  lymphatic  veffels  of  the  lungs  pafs  in  their  way  to  the 
thor  »cic  du£t. 

The  trachea  has  feveral  coats,  as  has  been  already  obferv- 
ed.  The  outermofl  or  common  covering  furrounds  that  part 
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of  the  trachea  which  lies  in  the  thorax  ; but  out  of  the  tho- 
rax, this  firft  coat  is  derived  from  the  aponeurotic  expanfions 
of  the  mufcles  of  the  neck;  and  it  is  between  this  and  the 
following  covering,  that  the  glands  already  mentioned  are  fi- 
tuated. 

The  fecond  is  a proper  coat,  being  a continuation  of  t lie 
cellular  covering  of  the  lungs  ; the  pelliculae  of  which,  nejareffc 
the  cartilaginous  fegments,  ferve  them  for  an  external  peri- 
chondrium. The  third  membrane  lies  on  the  inlide,  adher- 
ing clolely  to  the  fame  cartilages,  and  lupplying  to  thel'e  the 
place  of  an  internal  perichondrium. 

The  fourth  membrane  is  that  which  completes  the  circum- 
ference of  the  cartilaginous  circles  of  the  trachea.  It  con- 
fifts  chiefly  of  two  laminae  or  ftrata,  partly  mufcular  and 
partly  tendinous ; the  external  or  pofterior  lamina  confifting 
of  longitudinal  fibres  ; and  the  internal,  or  anterior,  of 
tranfverfe  fibres.  This  membrane  is  perforated  by  the  fmall 
duifls  of  the  above-mentioned  glands,  which  difcharge  a fluid 
when  prefled  ; and  being  examined  through  a microicOpe, 
they  appear  \eficular  or  folliculous,  much  like  that  of  the 
ftomach. 

The  ligaments  between  the  cartilaginous  circles  are  very 
firong  and  elaftic  ; and  each  of  them  is  confined  to  two  car- 
tilages, without  communicating  with  any  of  the  reft,  being  fix- 
ed to  the  edges  of  thefe  cartilages  much  in  the  fame  manner 
as  the  intercoftal  mufcles  are  inierted  in  the  ribs. 

As  the  bronchia  penetrate  into  the  fubftance  of  the  lungs, 
they  gradually  lofe  their  cartilages,  till  at  laft  they  become 
purely  membranous ; but  the  mufcular  lines  of  W Morgagni 
appear  as  much,  and  fometimes  more  than  before.  1 he  two 
planes  above  mentioned  continue  likewife  to  be  vifible  ; and 
we  obferve  very  diPtindtly,  fometimes  even  without  a micro- 
fcope,  a great  many  fmall  holes  in  the  pellicles  of  the  lobuli, 

Vol.  II.  I.  1 3nd 


z66  LUNGS.  Part  VI. 

and  bronchial  veficles  or  cells,  which  open  from  within  out- 
wards. 

Ufes.  Refpiration  is  performed  by  organs  of  two  kinds, 
one  of  which  may  be  looked  upon  as  a&ive,  the  other  as  paf- 
five.  The  lungs  are  of  the  fecond  kind,  and  the  firft  com- 
prehends chiefly  the  diaphragm  and  intercoftal  mufcles. 

As  foon  as  the  intercoftal  mufcles  begin  to  contraft,  the 
arches  of  the  ribs  are  raifed  together  with  the  fternum,  and 
placed  at  a greater  diftance  from  each  other ; by  which 
means  the  cavity  of  the  thorax  is  enlarged  on  the  two  late- 
ral and  anterior  tides. 

At  the  fame  inftant  the  diaphragm  is  flatted  or  brought 
toward  a plane  by  two  motions,  which  are  apparently  contra- 
ry ; that  is,  by  the  contradlion  of  the  diaphragm,  and  the 
dilatation  of  the  ribs  in  which  it  is  inferted.  The  external 
furface  of  the  thorax  being  thus  in  a manner  increafed,  and 
the  cavity  of  the  bronchia  being  at  the  fame  time,  and  by 
the  fame  means,  lefs  refifted  or  prefled  upon,  the  ambient 
nir  yields  to  the  external  preflure,  and  inftnuates  itfelf  into 
all  the  places  where  the  preflure  is  diminifhed  ; that  is,  into 
the  afpera  arteria,  and  into  all  the  ramifications  of  the  bron- 
chia, all  the  way  to  the  veficles.  This  is  what  is  called  ivfp't- 
ratiofi. 

This  motion  of  infpiration  is  inftantaneous,  and  ceafes  in 
a moment  by  the  relaxation  of  the  intercoftal  mufcles  ; the 
claftic  ligaments  and  cartilages  of  the  ribs  bringing  them 
back  at  the  fame  time  to  their  former  fituation.  This  mo- 
tion, by  which  the  ribs  are  deprefied  and  brought  nearer  to 
pach  other,  is  termed  exfpiration. 

The  pulmonary  arteries  and  veins,  which  accompany  the 
bronchia  through  all  their  ramifications,  andfurround  the  ve- 
ficles, tranfmit  the  blood  through  their  narrow  capillary  ex- 
tremities, and  thereby  change  or  modify  it,  at  leaft  in  three 
different  manners. 

The 
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The  firft  change  or  modification  which  the  blood  under- 
goes in  the  lungs,  is  to  have  the  cohefion  of  its  parts 
broken,  to  be  attenuated,  and,  as  it  were,  reduced  to  pow-  j 
der.  The  fecond  is,  to  be  deprived  of  a certain  quantity  of  j 
ferum,  which  tranfpires  through  the  lungs,  and  is  what  we 
commonly  call  the  breath.  The  third  is,  to  be  in  a manner 
reanimated  by  the  impreflion  of  the  air,  whether  the  whole 
body  of  the  air  enters  the  blood,  whether  the  common  air  is 
only  the  vehicle  of  fome  finer  parts  which  are  conveyed  to  it, 
or  whether  the  air  only  comprefies  and  (hakes  the  blood  as 
it  pafles  round  the  bronchial  veficles  in  the  reticular  capillary 
extremities  of  the  vefiels. 

The  cartilages  of  the  afpera  arteria  and  bronchia  ferve  ill 
general  to  compofe  a canal,  the  fides  of  which  will  not  fink 
in  or  fubfide  by  compreflion,  but  will  neverthelefs  yield  to 
certain  preflures  and  impulfes  without  breaking.  As  thefe 
cartilages  are  not  complete  circles  or  rings,  and  as  their  cir- 
cumferences are  completed  by  elafiic  membranes,  they  allow 
of  thofe  dilatations  and  contractions  which  modulate  the 
voice  *,  and  as  they  are  connected  by  elafiic  ligaments  of  a con- 
fiderable  breadth,  the  alternate  elongation  and  contraction  of 
the  bronchia  is  facilitated  in  the  motions  of  refpiration. 

The  larynx  is  commonly  looked  upon  as  the  upper  part  of  , 
the  afpera  arteria : But  we  have  already  defcribed  it  in  the 
preceding  chapter  of  the  Head , with  which  it  has  a particular 
connection  in  relation  to  the  tongue^ 

§ I o.  Refpiration. 

'Lhe  lungs  completely  fill  the  facs  formed  by  the 
pleura,  'i  hey  are  freely  fufpended  by  the  great  blood  vef~ 
fels,  unlefs  you  call  that  a ligament,  which  is  made  by  the 
external  membrane  of  the  pleura  going  to  the  lungs,  and 
to  the  bafis  of  the  diaphragm.  Between  the  lungs  and 
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pleura  is  found  a watery  or  rather  ferous  vapour,  of  a coagu- 
lable  nature,  like  that  of  the  pericardium ; which  vapour 
tranfudes  from  the  furface  of  the  lungs  continually  in  the 
foetus,  and  not  unfrequently  in  the  adult.  This  is  fometimes 
increafed  fo  as  to  form  a dropfy,  or  thickens  into  a kind  of 
febaceous  matter  ; or,  laftly,  concreting  into  fibres,  joins  the 
lungs  to  the  pleura. 

The  veficles  of  the  lungs  do  not  receive  the  air  by  a 
fingle  orifice  from  the  trachea,  as  a vial  j but  the  air,  ex- 
haling from  the  leaffc  branches  of  the  trachea,  is  admitted 
in  fuch  a manner  into  their  irregular  fpaces,  that  it  freely 
fpreads  through  them  from  any  one  part  of  the  lungs  into 
all  the  reft,  and  returns  again  in  like  manner.  This  is  de- 
monftrated  by  inflation,  which  drives  the  air  even  through 
the  leaft  branches  of  the  trachea  into  the  fmalleft  lobes ; 
from  whence  it  readily  pafles  into  all  the  reft.  Nor,  in  man 
and  fmaller  animals,  fays  Haller,  is  the  cellular  fabric  of  the 
intervals  fliut  up  from  the  veficles  of  the  lungs*,  but,  accor- 
ding to  Sabatier  and  other  late  writers,  there  is  no  communi- 
cation between  the  common  cellular  fubftance  and  the  cells 
of  the  lungs. 

The  air  is  driven  into  thefe  veficles  through  the  trachea, 
which  arifes  from  the  larynx ; and,  in  the  upper  part  of  the 
thorax  is  received  between  the  laminae  of  the  pofterior  part 
of  the  mediaftinum. 

Its  laft  branches  are  invifible,  which  exhale  the  air  into  the 
cellular  fpaces  of  adult  lungs,  and  likewife  receive  the  watery 
vapours  exhaling  from  the  arteries  into  thefe  fpaces,  from 
whence  they  are  thrown  by  exfpiration. 

The  quantity  of  blood  which  enters  into  the  lungs  is  ex- 
ceedingly great,  equal  to  (or  even  perhaps  greater  than)  that 
which  is  lent  in  the  fame  time  throughout  the  reft  of  the 
body  ; which,  therefore,  demonftrates  fome  very  confiderable 
ufe  proper  to  this  vifeus.  And  that  air  is  concerned  in  the 
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ufe  of  the  lungs,  appears  from  the  univerfal  confent  of  na- 
ture, fince  we  fcarce  find  any  animal  without  breathing  ; it 
appears  alfo  from  the  ftru&ure  of  the  lungs  in  the  foetus,  in 
which,  for  want  of  air,  they  are  ulelefs,  receiving  only  a finall 
portion  of  the  blood,  which  the  pulmonary  artery  conducts 
from  the  heart.  We  come  next,  therefore,  to  fpeak  of  re- 
fpiration,  i.  e.  the  operation  by  which  the  air  is  drawn  into, 
and  expelled  from  the  lungs. 

The  element  of  air  appears,  from  the  principles  of  philo- 
lophy,  to  be  an  elaftic  and  fonorous  fluid,  with  a fpring 
which  cannot  be  defiroyed,  But  the  atmofpherical  air,  which  ' 
we  commonly  receive  into  the  lungs,  is  impure,  filled  with  a 
great  quantity  of  watery  and  other  vapours,  alfo  with  falts  - 
and  the  univerfal  acid,  with  the  feeds  of  plants  and  animals, 
and  other  foreign  matters,  but  in  very  minute  particles  ; the 
fpecific  gravity  of  air  859  times  lefs  than  water,  a cubic  foot 
of  air  weighing  between  610  and  694  grains.  This  air, 
which  furrounds  the  earth  on  all  fides,  being  prefled  by  the 
incumbent  columns  of  its  own  mafs,  perpendicularly,  lateral- 
ly, and  in  all  directions,  enters  forcibly  wherever  it  meets  a 
lefs  refiftance,  as  appears  from  experiments  made  with  the 
air-pump.  Its  preffiitSbSQpoh  the  human  body  is  not  lels  than 
3000  pounds  weight.  It  is  repelled  chiefly  by  the  pores  of 
the  membranes,  which  are  yet  permeable  by  water : It  hke- 
wife  penetrates  oil  or  mucus  with  difficulty. 

This  air  is  excluded  from  all  parts  of  the  human  body  by 
the  furrounding  clofe  fkin,  which,  even  when  dry,  is  imper- 
vious to  the  air ; and,  in  the  living  body,  the  fkin  becomes 
ftill  more  impervious,  on  account  of  the  fat  under  it  filling 
the  pores.  We  fliall  next  inquire  into  the  reafon  why,  and 
the  manner  in  which,  the  lungs  receive  air  into  their  fub- 
flance ; and  this  invelfigation  becomes  the  more  difficult, 
when  we  reflefl  that  the  lungs  of  an  adult  are  always  full  of 
air,  which,  on  a flight  view  of  the  fubjefl,  we  might  imagine 
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would  refill  the  entrance  of  a frefli  quantity.  That  the  lungs 
always  contain  air  is  evident ; becaufe,  however  clofe  you 
comprefs  them,  they  will  be  {till  lighter  than  water  ; and,  e- 
ven  in  the  foetus,  after  they  have  been  inflated  but  a few 
times,  they  always  fwim  ; whereas  they  fink  in  water  if  they 
have  not  given  admittance  to  the  air. 

The  equilibrium  of  the  air’s  prefiiire  being  removed  in  any 
place,  it  conftantly  defcends  or  flows  that  way  where  it  is 
lea ft  refilled.  But  air  that  is  denfe  and  heavy  will  defccnd 
more  eafily  than  fuch  as  is  light.  Air  will  not  enter  the 
lungs,  if  it  is  not  fo  denfe  as  to  overcome  the  force  of  the  air 
already  in  the  lungs,  the  refjftance  of  the  bronchia,  and  the 
preflurejjf  the  lungs  themfelves.  Hence  an  animal  lives  bet- 
ter in  a denfe  than  in  a light  air  i although  light  air  is  al- 
ways more  tolerable,  if  it  be  at  the  fame  time  pure,  than 
denfe  air  j fuch  as  that  of  the  high  mountains  of  the  Alps. 
That  air  may  enter  the  lungs,  the  air  which  is  already  in  the 
cellular  fabric  of  the  lungs  muft  be  rarified  : But  this  effect 
will  follow,  if.  the  cavity  of  the  thorax,  in  which  the  lungs 
are  contained,  and  which  they  exactly  fill,  be  dilated.  Thus, 
the  air,  which  is  always  in  the  lungs,  expands  into  a larger 
fpace  by  which,  being  weakened  in  its  fpring,  it  makes  a 
lefs  refiftance  to  the  external  air ; and  confequently  a portion 
of  the  external  air  defcends  into  the  lung,  fufficient  to  re- 
flore  the  rarified  air  in  the  lungs  to  the  fame  denfity  with 
that  of  the  external  air. 

In  order  to  dilate  the  lungs,  and  thus  to  induce  fuch  a ftate 
as  that  the  external  air  may  rufh  into  the  lungs,  it  is  necef- 
fary  for  the  thorax  to  be  elevated.  By  this  means,  all  the 
feftions  of  the  thorax  form  right  angles,  and  its  capacity  is 
increafed.  This  motion  is  performed  by  various  mufcles, 
which  either  operate  conftantly,  or  only  at  certain  times. 
The  intercoftal  mufcles,  therefore,  ail  of  them  a<ft  perpetually 

in  elevating  the  ribs:  But  fome  doubt  has  ari fen  about  the 
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aftion  of  the  internal  intercoftals ; becaufe  their  lower  part  is 
inferted  into  that  portion  of  the  rib  which  is  neareft  its  arti- 
culation with  the  vertebrae,  and  which  therefore  feems  to  be 
the  leaft  moveable  : However,  they  neverthelefs  elevate  the 
ribs ; for  the  great  firmnefs  or  immobility  of  the  upper  rib, 
exceeding  that  of  the  lower,  is  evident  from  the  articulation, 
weight,  and  ligaments  there,  formed,  which  furpafl'es  that  mo- 
bility, arifing  from  the  greater  diftance  of  the  centre  of  mo- 
tion. This  appears  from  the  difleftion  of  living  animals;  in 
which  we  fee  the  inner  intercoftal  mufcles  operate  in  the  ele- 
vation of  the  ribs,  and  red;  in  the  depredion  of  them.  It  alfo 
appears,  from  a flexible  thread  being  fixed  to  the  rib  of  a human 
fkeleton,  and  drawn  in  the  fame  dire&ion  with  that  of  the 
fibres  of  the  inner  intercoftal  mufcles,  by  which  means  the 
lower  rib  will  be  always  approximated  towards  the  upper. 
The  greater  firmnefs  alfo  of  the  upper  ribs  proves  this  cir- 
cumftance,  as  they  ferve  for  a fixed  point  to  the  lower  ones  ; 
For  the  firft  or  uppermoft  ribs  are  from  eight  to  twelve  times 
firmer,  and  lefs  moveable,  than  the  lower  true  ribs  ; but  the 
difference  of  diftance  in  them  from  the  centre  of  motion  is 
fcarcely  the  twentieth  part  of  the  length  of  their  whole  lever. 
Laftly,  the  elevating  power  of  the  internal  intercoftal  mufcles 
appears  plainly  by  experiment  in  a dead  fubjecl: ; when,  by 
the  thorax  being  raifed,  the  mufcles  inftantly  dwell. 

By  the  aft  ion,  therefore,  of  thefe  mufcles,  the  thorax  is  e- 
levated,  not  altogether  as  one  machine;  nor  would  refpira- 
tion  be  affifted  by  fuch  a motion  ; but  the  ribs  turning  upon 
their  articulations,  though  behind  they  are  but  little  moved, 
yet  the  fore  part  of  their  extremities  defcends,  and  forms  lar- 
ger angles  both  with  the  fternum  and  vertebrae  ; but,  from 
thence,  in  the  middle  of  their  arches,  by  afcending,  their  lower 
edges  are  drawn  upward ; at  the  fame  time,  the  fternum  is 
thruft  out  forward  more  from  the  vertebrae  and  from  the 
i-ibs.  Thus  the  ribs  arc  both  removed  farther  from  the  ver- 
tebrae, 
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tebrae,  and  the  right  ribs  from  the  left  and  each  diameter 
of  the  thorax,  i.  e.  the  diftance  between  the  right  and  left 
ribs,  and  the  diftance  between  the  fternum  and  the  vertebrae, 
are  increaied  almoft  to  two  lines  : And  therefore  this  enlarge- 
ment, in  every  imaginable  fe&ion  of  the  thorax,  will  luffi- 
ciently  dilate  its  cavity.  This  atbon  of  the  ribs  is  more  par- 
ticularly complete  in  women,  and  in  men  who  have  no  fhort- 
nefs  of  breath.  Thefe  effe&s  are  produced  leaft  of  ail  oy  the 
firft  rib’s,  but  more  by  the  following  ones.  In  veryftrong  mfpi- 
ration,  the  ribs  defeend  both  behind  and  before  ; and,  along 
with  thefe,  the  fternum  and  the  fpaces  between  the  cartilages 
are  leflened.  But  this  dilatation  alone  is  not  lufficient  for  heal- 
thy breathing  ; Nor  is  it  fo  confpicuous  or  evident  in  men  ; 
although,  in  them,  the  intercoftal  mufcles,  by  retaining  and 
elevating  the  ribs,  very  much  affift  the  inflation  while  they 
afford  a fixed  point  to  the  diaphragm,  that  the  whole  force 
of  that  mufcle  may  be  fpent,  not  fo  much  in  deprefling  the 
ribs,  as  in  urging  down  the  abdomen.  The  greater  part, 
therefore,  of  the  fpace  which  the  thorax  gains  in  infpiration, 
arifes  from  the  aftion  of  the  diaphragm  j the  centre  of  which 
is  more  moveable  and  at  liberty  than  the  reft  ; except  m the 
middle  of  its  tendinous  part  near  the  flefhy  margin,  where  the 
incumbent  heart  makes  a refiftance  •,  but  the  lateral  parts  and 
the  flefhy  portions  belonging  to  them  are  the  moft  move- 


^There  are  two  holes  in  the  diaphragm  ; of  which  that  on 
be  right  fide  of  its  tendinous  part  is  fo  me  what  fquare,  and 
ireumferibed  by  four  ftrong  tendinous  portions  ; the  left, 
rhich  is  elliptical,  lies  between  the  right  and  left  flefhy  por- 
ions,  which  arife  from  the  middle  of  the  bodies  of  the  ver- 
ebrae  of  the  loins  : Under  this  opening  they  dccuffate  and 
•rofs  each  other  once  or  twice,  but  above  they  end  in  the 
endon.  * This  left  opening  is  therefore  drawn  clofe  together 
n the  contraction  of  the  diaphragm,  while  it  is  probable  na 
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the other  opening  remains  immoveable.  The  tendons  are 
but  little  changed  in  the  motion  of  the  mufcles. 

The  ftruClure  of  the  parts*  and  the  difleCfion  of  living  ani- 
mals, demonftrate  that  the  flefhy  portions  of  the  diaphragm, 
which  on  all  fides  afcend  from  the  firm  parts  to  the  middle 
and  more  moveable,  do,  by  their  contraction,  deprefs  the 
middle,  and  by  that  means  draw  down  the  lateral  bags  of 
the  thorax,  which  contain  the  lungs  j and,  by  this  means, 
the  perpendicular  diameter  of  the  thorax  is  considerably  in- 
creafed.  The  flefhy  parts  are  more  deprefled  5 the  tendon 
lefs  $ both  becaufe  it  is  fixed  to  the  pericardium,  and  becaufe 
its  own  fubftance  does  not  contrail.  Even  the  oefophagus 
and  vena  cava  are  contracted-,  while  the  diaphragm  exerts  its 
aCtion.  So  that  the  diaphragm  almoft  alone  performs  the 
office  . of  refpiration  in  a healthy  man  at  reft.  The  dia- 
phragm is  alfo  the  chief  inftrument  of  refpiration  in  the 
rafe  of  fraCtured  ribs  or  fternum,  or  where  the  ribs  cannot  be 
moved  without  exciting  confiderable  pain.  The  force  cf  the 
diaphragm  alfo,  in  dilating  the  breaft,  is  greater,  according  to 
the  calculations  that  have  been  made,  than  all  the  reft  of  the 
powers  which  contribute  to  refpiration.  A great  infpiration  is 
fomewhat  hindered  $ becaufe,  during  the  greateft  exertion  of 
the  diaphragm,  the  lowermoft  ribs  are  brought  inwards,  and 
thus  the  thorax  is  ftraightened.  Left  this  fhould  always 
happen,  the  intercoftal  mufcles  interfere  in  ordinary  infpira- 
tions  *,  in  the  very  great  ones,  they  are  interior  to  the  dia- 
phragm. The  phrenic  nerve,  which  is  more  eafily  irritated 
than  in  tnoft  other  mufcles,  forces  the  diaphragm  to  perform 
its  office.  'I  he  lungs  themfelv.es  are  all%geth.er  paffive  or  o- 
bedient  to  the  aCtion  of  the  air  ; and  alio  to  that  of  the  ribs, 
and  diaphragm,  to  which  they  are  prefied  into  dofe  contaCl 
on  all  fides  ; and  we  fometimes  fee  them  even  prefied  through 
a large  wound  of  the  thorax  5 and  fometimes,  when  the  cavity 
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is  whole,  Vre  fee  them  through  the  tranfparent  pleura,  and 
part  of  the  diaphragm. 

But,  in  larger  infpirations,  when  a greater  quantity  of 
blood  is  driven  into  the  lungs,  and  when  there  is  any  ob- 
ftacle  or  difficulty  oppofed  to  the  a£tion  of  the  lungs  them- 
felves  ; in  thofe  cafes,  feveral  other  powers  confpire  to  ele- 
vate the  thorax  : Which  powers  are  inferted  either  into  the 
thorax,  clavicles,  or  fcapulae  ; fuch  as  the  fcaleni  mufcles, 
trapezii,  cervicales  defcendentes,  ferrati  fuperiores,  and  pedto- 
rales  ; together  with  the  fmall  elevators. 

We  have  now  defcribed  the  powers  which  are  able  to  in- 
creafe  the  capacity  of  the  thorax  in  all  its  three  dimenfions. 
I3y  thefe  the  cavity  of  the  breaft  is  dilated,  fo  that  it  com- 
prefles  the  lungs  lefs  than  before  : The  lungs  then  drive  to 
diffufe  themfelves  over  that  fpace,  by  the  expanfion  of  the 
air  contained  in  them,  when  the  preffure  is  removed.  With- 
out that  mufcular  force,  the  lungs  have  no  proper  power  of 
their  own,  by  which  they  are  capable  of  attracting  air.  Even 
when  they  are  full  of  air,  if  the  afpera  arteria  be  clofed,  the 
animal  vehemently  attempts  to  infpire,  by  the  efforts  of  its  in- 
tcrcoftal  mufcles  and  diaphragm.  The  air,  which  is  preffed  on 
all  fides  by  the  incumbent  columns  of  the  atmofphere,  enters 
the  thorax  with  the  greater  force,  in  proportion  as  the  lungs 
contain  lefs  air;  and  yet  more  powerfully  if  they  contain  no  air  ; 
but  with  no  force  at  all,  if  the  air  admitted  through  a wound 
in  the  breaft  prelfes  upon  the  external  furface  of  the  lungs. 
In  this  adtion,  therefore,  which  is  called  infpiration,  the  bron- 
chia are  every  way  increafed,  both  in  length  and  diameter  ; 
becaufe  all  the  diameters  of  the  thorax  are  increafed  ; and 
the  inflated  lungs  always  keep  contiguous  to  the  pleura, 
without  leaving  any  intermediate  fpace.  At  the  fame  time,  the 
pulmonary  blood-veffels  being  contained  in  the  lame  cellular 
covering  with  the  bronchia,  are,  with  them,  extended  int 
length,  and  fpread  out  into-  larger  angles  > by  which  means 
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the  circulation  through  them  is  rendered  caller.  While  this 
is  performing,  the  veficular  fubftance,  or  flelh  of  the  lungs 
ihepafelves,  tilled  with  air,  increafes  thofe  fpaces  through 
which  the  capillary  blood-veflels  of  the  lungs  advance ; 
whereby  the  veficular  preffure,  upon  each  other,  and  upon 
thofe  veffels  adjacent,  is  lefiened.  Thus,  therefore,  the  blood 
will  flow  with  greater  eafe  and  celerity  into,  and  through,  the 
larger  and  fmaller  veflels  of  the  lungs.  Hence  a dying  ani- 
mal is  revived  by  inflating  its  lungs,  and  facilitating  the  paf- 
fage  of  the  blood  to  the  left  ventricle  of  the  heart ; and  thus 
people,  feemingly  dead  by  being  kept  a long  time  under  wa- 
ter, are  again  recovered.  The  preffure  of  the  air  upon  the 
blood  in  the  lungs,  in  this  adtion,  is  fo  inconlidera’ole  as  not 
to  deferve  our  notice,  being  at  leaft  300  times  lefs  than  the 
force  of  the  heart,  and  can  never  urge  the  air  into  the  blood. 

Some  anatomifts  fuppofe  that  a quantity  of  air  is  contained 
between  the  lungs  and  the  tides  of  the  thorax  ; and  that  this 
air  is  contracted  during  infpiration,  and  being  again  expand- 
ed, preffes  the  lungs,  and  caufes  expiration.  iheylupport 
their  opinion  by  producing  inftances  of  birds  where  this  fadt 
undoubtedly  obtains.  But  we  fee  every  thing  concurs  to 
confute  thefe  opinions  with  refpedl  to  man  and  quadrupeds, 
&c.  ; for,  immediately  under  the  pleura,  in  living  quadru- 
peds, as  well  as  in  dead  human  bodies,  the  lungs  are  vitiblc, 
without  any  intermediate  fpace  between  them  j but  the  pleura 
being  perforated,  the  lungs  are  immediately,  by  the  conti- 
guous air  that  enters,  preffed  together  towards  the  vertebrae. 
In  birds,  indeed,  the  lungs,  being  pervious  to  the  air,  admit  it 
into  the  cavity  of  the  thorax  through  large  holes  in  their  fub- 
ftance. But  in  thefe  animals  thex'e  is  a manifeft  fpace  between 
the  lungs  and  the  pleura.  Large  wounds,  admitting  the  air 
only  into  one  cavity  of  the  thorax,  diminilh  the  relpiration  j 
but,  fuch  wounds  as  let  the  air  into  both  cavities,  quite  fuf- 
focate  or  fupprefs  the  refpiration.  The  thorax  being  opened 
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tinder  water,  fends  out  no  bubbles  of  air  through  the  water ; 
but,  in  birds,  it  does,  becaufe  they  have  air  in  their  thorax. 

If  there  fhould  accidentally  be  any  fpace  between  the  lungs 
and  the  thorax,  it  is  always  filled  up  by  a watery  or  ferous 
vapour,  or  elfe  by  the  fame  vapour  condenfed  into  a.  watery 
lymph.  If  the  lungs  adhere,  they  injure  the  refpiration  but  j 
in  a fmail  degree;  which  ought  entirely  ro  cer.fe,  if  it  requi- ; ? 
red  an  intermediate  air  between  the  lungs  ai}4  thorax.  Fi-  < 
nally,  the  external  air  being  admitted  to  any  .of  the  internal  , 
membranes  of  the  human  body,  deflroys  their  texture,  if  they 
are  not  defended  by  a plentiful  mucus  ; of  which  we  can  find 
none  upon  the  furface  of  the  pleura. 

But  refpiration,  whether  by  the  admixture  of  a fub-putrid 
vapour,  or  by  fome  other  method,  certainly  vitiates  the  air, 
an4irenders.it  unfit  either  for  inflating  the  lung!-  or  lupportr 
ing  flame  ; and  lafllv,  it  deprives  that  element  of  its  elalticity. 
*We  may  fuppofe  that  this  happens  from  putrefaction,  iince 
the  air  is  rendered  peftileniial  by  a crowd,  and  fevers  of  the 
mod  malignant  kind  are  thus  generated  in  a fevy  hours.  But, 
in  whatever  manner  this  is  produced,  we  are  certain  that  the 
air  vitiated  in  the  lungs ; lofes  its  elafticity  ; and  thus  can- 
not, keep  the  lungs  diftended,  fo  as  to  tranfimit  an  intreafed 
quantity  , of  blood  through  the  d ilared  pulmonary  ^rteries  in- 
to, the  veius.  Nor  can  the  will  dilate  the  breufl  beyond  cer- 
tain bounds,  or  afllfl  that  paflage  of  the  blood  in  an  unlimit- 
ed(manner.  A flate  of  body,  -therefore,  will  take  place,  iq 
which  the  blood  cannot  pafs  through  the  lungs. 

Thus  is.  generated  a new  refinance  to  the  blood  continually 
coming  from  the  heart ; And  in  long  retentions  of  the 
breath,,  as  in  making  violent  efforts,  the  venous  blood,  efpe-  - 
daily  that  coming  from  the  head,  ftagnates  before  tfle  right 
ventricle  of  the  heart,  which  *is  fuut,  becaufe  it  cannot  eva- 
cnate.  itfeif  into  the  lungs, ; and  thus  fwells  up  the  face  with 
;rednefs,  fomptimes  bqrfl?. the  veins  of  the  brain,  neck,  intef-  1 
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tines,  kidneys,  and  laftly  of  the  lungs  and  even  right  auricle  " 
of  the  heart.  This  ftagnation  of  the  blood  occalions  prodi- 
gious anxiety  and  uneaiinefs  to  the  fpirits  ; it  is  alio  the  caufe 
of  . death  in  comprefied  air,  in  drowned  people,  and  luch  as 
are  ftrangled,  which  is  much  more  ludden  than  is  commonly 
imagined.  A living  perion,  therefore,  that  he  may  remove 
thofe  inconveniences  which  proceed  from  an  obftrudlion  of  the  ' 
paffage  of  the  blood,  flackens  the  powers  of  infpiration,  and 
excites  thole  of  exfpiration,  which  free  the  breaft  from  an 
air  too  greatly  rarified. 

Thele  powers  are,  firft,  the  elafticity  of  the  ribs ; which 
being  drawn  upwards  out  of  their  natural  fituation,  as  foon 
as  the  powers  which  elevated  them  ceafe  to  adl,  fpontaneouf- 
ly  place  themfelves,  fo  as  to  make  more  acute  angles  with  the 
fternum  and  vertebrae  To  this  end  conduces  likewife  the 
elaflic  force  of  the  bronchia  and  veficles  diftended  with  air, 
which  ftrive  to  contract  themlelves.  Hence  exfpiration  is 
performed  more  ealily  and  quickly  than  infpiration ; and 
hence  it  is  the  lalt  action  of  dying  people. 

The  abdominal  mufcles  all  contribute  to  contract  the  tho- 
rax.' The  redti,  which  are  fixed  to  the  oifa  pubis  by  one  end, 
and  to  the  lower  ribs  by  the  other,  being  contracted,  deprefs 
the  arch  or  convexity,  into  which  the  abdominal  vifcera  are 
thrult  by  the  diaphragm  At  the  fame  time  the  abdominal 
vifcera  are  prefled  by  thofe  mufcles  upward  and  backward  a- 
gainlt  the  diaphragm,  which  alone  is  able  to  give  way,  and 
yield  toward  the  thorax,  which  at  that  time  is  rendered 
fhorter.  The  obliqui,  for  the  fame  reafons,  comprefs  the 
lateral  parts  of  the  abdomen,  and  urge  the  liver  and  ftomach 
backwards,  and  prefstbem  towards  that  place  where  there  is 
the  leaft  refiftance.  Laftly,  they  draw  down  the  ribs  which 
Were  before  elevated  by  the  intercoftals.  The  tranfverfales, 
indeed,  do  not  draw  the  ribs;  but  they  pull  the  cartilages  of 
the,  falfe  ribs  a little  inward;  and  render  the  whole  capacity  - 
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pf  the  abdomen  lefs,  while  at  the  fame  time  they  prefs  the 
vifcera  againfl  the  diaphragm.  Along  with  thefe  we  may 
reckon  the  powers  of  the  fterno-coda.l  and  long  intercoftal 
znufcles,  which  are  called  deprejfores.  By  this  joint  force  the 
fuperior  ribs  defcend ; but  the  middle  ones  more,  the  upper- 
mod  lefs,  the  lowed  molt  of  all ; and  their  margins  being 
brought  inward,  the  cartilages  alcend,  and  return  into  acute 
angles  with  the  fternum,  and  the  fternum  itfelf  returns  back- 
wards with  the  ribs.  By  thefe  means  the  thorax,  contrary  to  its 
former  date,  is  every  where  rendered  narrower  and  fhorter? 
fo  as  to  expel  as  much  air  out  of  the  lungs  as  is  fufEcient  to 
relieve  the  uneafinefs  caufed  by  its  retention. 

In  more  powerful  refpirations,  when  the  jnfpirations  are 
made  greater,  the  exfpirations  are  likewife  increafed  by  the 
abidance  of  fome  other  powers,  as  of  the  facrolumbalis,  lon- 
gifiimus,  and  quadratus  mufcles  of  the  back  and  loins.  This 
force,  by  which  the  air  is  blown  out  of  the  lungs,  is  diffident 
to  carry  a leaden  bullet,  weighing  about  a dram,  to  the  dif- 
Jtance  of  363  feet ; which  force  is  equal  tc  a third  part  of 
the  preffiire  of  the  atmofphere.  But,  in  a healthy  perfon, 
the  mufcles  of  the  abdomen  alone  produce  an  eafy  exipira- 
jtion,  in  which  the  lungs  are  not  fo  much  emptied  of  air  as 
they  are  by  a violent  effiation. 

The  effefls  of  exfpiration  are,  a comprefiure  of  the  olood- 
veflels  in  the  lungs,  a reduction  of  the  bronchia  into  more  a- 
cute  angles,  a preffiire  of  the  reticular  lmall  veffids  by  the 
weight  and  contad  of  the  adjacent  larger  veflels,  and  an  ex- 
pnldon  of  the  corrupted  air  from  the  lungs  ; by  which  means 
part  of  the  blood  adhering  in  the  capillary  arteries,  is  urg- 
ed forward  through  the  veins  to  the  left  fide  of  the  heart, 
while  at  the  fame  time  that  part  of  the  blood'  is  refided 
•which  flows  in  by  the  artery  from  the  right  ventricle.  Ex- 
fpiration, therefore,  will  dop  the  eafy  paflage  of  the  blood 
through  the  lungs  ; and  when  the  whole  thorax  is  compref- 
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fed  together,  repels  the  venous  blood  into  the  veins  of  the 
head,  and  fills  the  brain  and  its  finufes. 

The  inconveniences  produced  by  exfpiration,  excite  new 
efforts  for  repeating  the  refpiration  ; becaufe  the  collapfed 
vefTels  of  the  lungs  tefift  the  blood  expelled  from  the  right 
ventricle  of  the  heart.  Hence  the  canfe  of  death  in  thofe 
animals  which  expire  in  vefTels  exhaufted  of  air  : For  their 
lungs  being  void  of  air,  become  denfe,  folid,  and  heavier  than 
water,  whence  they  are  rendered  impervious  to  the  blood.  Of 
the  fame  kind  is  the  death  of  thofe  who  are  killed  by  light- 
ning, and,  perhaps,  by  the  noxious  vapours  of  caverns.  How 
admirable  are  the  ifrutture  and  mechanifm  in  thefe  organs  of 
refpiration  ! The  uneafy  fenfations  of  a too  long  continued 
exfpiration,  which  arife  from  hindrances  of  the  blood’s  pafi. 
fage  through  the  lungs,  excite  into  a&ion  the  powers  of 
infpiration,  whereby  the  blood’s  pafTige  through  the  lungs 
is  rendered  again  more  free  and  eafy  j and,  vice  ver/a,  the 
uneafinefs  proceeding  from  a too  long  continued  infpiration., 
excite  the  powers  of  exfpiration. 

It  is  queftioned,  by  fome  authors,  Whether  or  no  there 
are  not  other  caufes  of  alternate  refpiration  ? Whether  or  no 
we  may  hope  for  any  dilcovery  in  this  matter  by  compr effing 
the  vena  fine  pari,  the  phrenic  nerve,  or  intercepting  the 
blood  fent  to  the  brain  ? But  thefe  opinions  are  repugnant  to 
comparative  anatomy,  by  which  we  always  find  the  fame  aL 
ternation  in  the  breathing  of  the  animal,  independent  of  any 
fuch  nerve  or  vein.  Whether  or  no  refpiration  is  from  the 
alternate  contraction  of  the  antagonift  mufcles,  among  which 
tliofe  of  exfpiration  relax  the  others  of  infpiration,  and  th~ 

! reverfe  ? This  doftrine  feems  improbable,  becaufe  all  the 
nmfcles  of  the  human  body  are  perpetually  in  an  alternate 
iriiotion. 

From  what  has  been  hitherto  faid,  it  appears,  that  refpira- 
tion is  unavoidably  and  ablblutely  neceffary  to  life  in  a 
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healthy  adult  perfon;  becaufe,  whether  the  lungs  remain 
long  in  a ftate  either  of  exfpiration  or  infpiration,  we  fee 
death  will  foon  be  the  confequence.  No  animal,  therefore,  that 
has  lungs  like  ourfelves,  after  it  has  once  breathed,  and  re- 
ceived the  air  into  the  inmoft  parts  of  the  lungs,  and  by  that 
means  brought  a new  and  large  quantity  of  blood  to  that 
vifcus,  can  fubfift  longer  than  a few  minutes  without  the  ufe 
and  benefit  of  a free  air ; but  it  will  either  perifh,  or  at  leaf!: 
fall  into  fuch  a ftate  as  differs  from  death  only  in  its  being 
recoverable  again  by  certain  powers  or  actions.  In  an  animal 
lately  born,  this  neceffity  for  air  does  not  take  place  fo  fud- 
denly. 

But  the  ufe  of  refpiration  is  different  from  this  ncceflity  ; 
which  nature  might  have  avoided,  either  by  ufing  no  lungs 
at  all,  or  elfe  by  difpofing  them  in  a manner  refembling  thole 
of  the  foetus.  This  ule,  therefore,  of  refpiration  muft  be 
very  confiderable,  fince  all  animals  are  either  made  with  lungs, 
or  with  gills,  as  m fifti,  or  elfe  with  a trachea  difperfed  through 
all  parts  of  the  body. 

In  order  to  difcover  this  ufefulnefs  of  refpiration,  let  u$ 
compare  the  blood  of  an  adult  perfon  with  that  of  a foetus* 
and  alfo  with  the  fame  vital  fluid  in  fifties.  It  appears  then  in 
■ h foetus,  that  the  blood  is  deftitute  of  its  florid  rednefs  and  fo- 
lid  denfity  ; and  in  the  blood  of  fifties,  we  obferve  there  is  no 
heat,  the  denfity  inconfiderable,  and  but  little  craffamentuirl 
contained  in  it ; and  therefore  we  are  periuaded,  by  the  na- 
ture of  thefe  circumftances,  that  the  blood  acquires  all  theie 
properties  in  the  lungs. 

It  may  be  afked,  therefore,  Whether  the  blood  does  not 
acquire  its  heat  principally  in  the  lungs  ? But  this  does  not 
arife  from  the  alternate  extenfion  and  contraction,  relaxation 
and  compreflion,  of  the  pulmonary  veffcls,  by  which  the  fo- 
lid  parts  of  the  blood  are  perpetually  rubbed  and  clofely 
compreffed.  The  lungs,  therefore,  will  add  to  the  office  of 
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ihe  reft  of  the  arteries,  becaufe  in  them  the  blood  is  alter- 
nately relaxed  and  comprefled,  more  than  in  any  othei  pait 
of  the  body.  But  even  when  the  lungs  are  obftrufted,  ulce- 
ratedi  and  almoft  deflroyed,  a morbid  heat  feizes  upon  the 
body  i and  in  the  lungs  the  cold  air  very  nearly  touches  the 
blood. 

The  denftty  of  the'  blood  is  fomewhat  increafed  in  the 

Jungs,,  by  the  copious  difcharge  of  the  watery  vapour  which 

is  there  feparated,  by  which  the  reft  of  the  mafs  becomes 

fpecifically  heavier.  But  the  fame  effeft  feems  to  follow 

here  as  in  other  arteries,  namely,  from  the  attrition  and 
* ' 

preffure  which  the  blood  here  fuffers  in  being  alternately  re- 
tarded, accelerated,  and  figured  in  its  courfe  through  the  mo- 
dulating tubes  of  the  leaft  veflels,  which  gives  a roundneis 
and  denfity  to  the  particles  5 hence  it  becomes  denfer,  as  hav- 
ing more  of  the  weighty  globules,  and  lefs  of  the  lighter  fluid- 
And,  in  this  refpeft,  the  pulmonary  vein  being  fmallerthan  its 
correfponding  artery,  is  of  no  fmall  ufe  towards  increafing 
the  attraction  of  cohefion  between  the  parts  of  the  globules, 
fo  as  to  comprefs  and  bring  them  clofer  to  each  gther.  Ne- 
verthelefs,  cold  animals,  which  have  very  fmall  lungs,  have 
denfe  and  coagulable  blood  5 as  alfo  a chicken  before  it  is 
batched.  The  blood  alio  has  a flicrt  paflage  through  the 
lungs:  The  paflage  through  the  whole  oody  is  longer,  and 
the  artery  weaker  •,  the  fide  of  the  heart,  by  which  the  Blood 
is  driven  forward,  is  alfo  weaker. 

It  is  queried  by  fome  anatom  ills,  "Whether  the  air  itfelf  is 
not  received  by  the  blood  in  the  lungs,  fo  as  to  excite  nccef- 
fary  vibrations  therein  ? Whether  this  does  jtot  appear  from 
the  rcfiftance  of  bodies  to  the  heavy  external  air  5 from  the 
air  found  in  the  blood  veflels,  in  the  cellular  fubftance,  and 
in  certain  cavities  of  the  human  body  5 from  the  cracking 
obferved  by  an  extenflon  of  the  joints  •,  from  air  manjfeftly 
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extravafated  from  the  trachea  into  the  hearts  of  certain  nni- 
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inals,  as  in  the  locuft  ; from  our  being  able  to  extract  air  out 
of  the  blood  and  humours  of  animals  in  vacuo  ; from  a 
neceffity  of  a vital  ofcillation  in  the  blood  itfelf;  and,' 
laftly,  from  the  increafed  rednefs  of  the  pulmonary  blood  ? 

But  that  no  elaftic  air  is  here  received  into  the  blood,  is 
demonflrated  from  the  iinpoffibility  of  forcing  air  into  blood,, 
it  it  retains  its  elafticity  ; from  the  ibutility  of  its  reception, 
if  the  fpring  of  it  fhould  be  loft  in  the  blood  5 from  the  per- 
fect immutability  of  the  blood  by  cold  ; from  the  minutenels 
of  the  inhaling  vefllls ; from  the  mucus  that  perpetually  lines 
the  fides  of  the  veficles  in  the  lungs;  from  the  nature  of  the 
elaftic  air  itfelf,  which  is  very  unapt  to  pals  through  capillary 
velfels ; from  a repulfion  of  it  by  water,  for  it  is  hinder- 
ed from  palling  through  paper,  linen  cloth,  or  fkins  when 
they  'are  wet.  Again,  the  air  taken  in  by  the  trachea 
never  pafles  to  the  heart;  or,  whenever,  it  does  fo,  it  is 
forced  thither  by  lome  great  or  unnatural  violence:  But 
the  permanent  air  in  the  veftels  and  humours  of  the  human 
body,  from  a hate  of  inelafticity,  may  become  elaftic  by  pu- 
trefaction, froft,  or  an  external  vacuum.  Such  permanent 
tmelaftic  air  is  incorporated  with  all  liquors,  and  taken  into 
our  bodies  with  the  aliments,  and  with  abforbed  vapours, 
mixing  flovvly  and  with  lome  difficulty.  But  there  never 
were  any  elaltic  bubbles  of  air  obferved  in  the  blood  of  a lin- 
ing animal ; and  luch  air  being  inflated  into  the  blood- vefleb 
of  any  living  animal,  certainly  and  fpeedilv  kills  it.  Laftly, 
though  air  indeed  is  abforbed  by  molt  of  our  humours,  yet 
that  abforption  is  oerformed  ilowly,  and  takes  up  the  fpace 
of  feveral  days  after  the  former  air  has  been  exhaufted  by  the 
pump,  it  then  likewife  lays  alide  its  elaftic  nature;  nor 
are  there  any  reafons  why  the  air  Ihould  cither  be  more 
fpecdny  abi orbed  by  the  blood,  or  why  it  fliould  retain  its 
daflicity  after  it  is  fo  ablorbcd. 

“ If, 
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« If,  in  a few  words,”  fays  Dr  Wrifberg,  “ I might  offer 
my  opinion  about  the  air  found  in  our  bodies,  the  origin  of 
which  has  been  the  bads  of  fo  many  difputes,  J am  perfuaded 
that  the  atmofpheric  air  is  a very  compound  fluid,  confifting 
of  parts  of  a very  different  nature  and  quality,  which  parts, 
when  mixed  with  any  primogenial  fluid  as  a vehicle,  make 
the  common  air  we  inhale  in  infpiration.  This  primoge- 
nial fluid  is,  perhaps,  that  air  which  we  obferve  in  ani- 
mals, vegetables,  and  likewife  in  the  earth  itfelf,  differing  on- 
ly according  to  the  various  fubftances  with  which  it  is  united.  . 
If  there  is  mixed,  in  a due  proportion  with  this  univerfal 
fluid,  any  elaftic,  ethereal,  eleclric  principle,  or  any  particles 
not  yet  fully  underftood,  perhaps  there  will  refult  falubrious 
atmofpheric  air.  But  it  will  become  infeCted  and  noxious  in 
various  degrees,  from  an  admixture  of  putrefactive  fubftan- 
ces, narcotic  or  inflammable  fuffocating  elements.  For  that 
reafon  it  feems  to  me  very  proper,  that  our  judgment  about 
the  falutary  or  noxious  quality  of  the  air  fhould  be  directed 
by  thefe  principles ; and  we  {hall  be  able  to  correct:  unwhole- 
fome  air,  provided  we  know  what  qualities  that  air  fhould 
poffefs  which  is  moft  properly  fuited  to  refpiration.” 

Is  the  blood  cooled  in  the  lungs  ? Is  this  opinion  confirm- 
ed by  the  death  of  animals  in  too  great  a degree  of  heat  ? 
Are  not  the  pulmonary  veins  lefs  than  the  arteries  ? Is 
this  the  reafon  why  laborious  people  prefer  cold  ? That  the 
blood  is  cooled  in  the  lungs  is  thus  far  true,  as  it  warms  the 
contiguous  air,  and  therefore  lofcs  fomething  of  its  own  heat. 
That  this  was  not  the  principal  defign  of  nature,  is  evident 
from  the  well  known  faCt,  that  the  venous  blood  is  not  hot- 
ter than  the  arterial ; and  nobody  ever  obferved  the  left  ven- 
tricle of  the  heart  cooler  than  the  right.  Befides,  a perfon 
may  live  in  an  air  much  hotter  than  the  blood  itfelf,  of  which 
w.e  have  examples  in  baths  and  warm  countries,  In  a foe- 
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tils  which  does  not  refp're,  the  right  auricle  and  ventricle  of 
the’  heart,  and  a!fo  the  pulmonary  artery,  are  much  greater  in 
proportion  than  in  an  adult,  which  feems  necefiary  to  referve- 
and  retard  the  blood. 

Is  the  rednefs  of  the  blood  produced  by  the  air  ? This 
feems  alfo  to  be  contrad idled  by  the  well  known  fact  obferved 
in  frogs,  that  the  rednefs  of  their  blood  is  in  proportion  to- 
the  quantity  of  food  they  ufe.  Befides,  we  have  before  fliewn 
that  the  air  does  not  come  into  immediate  contaCt  with  the 
blood  in  the  lungs.  We  cannot,  however,  deny  that,  when 
the  air  comes  into  immediate  contact  with  the  blood,  its  red- 
nefs is  increafed,  and  its  colour  becomes  again  pale  when  the- 
a:r  ;s  excluded.  It  feems  probable,  from  analogy,  that,  as. 
light  produces  colour  in  vegetables,  fame  fubtile  principle,, 
imbibed  by  the  blood  from  the  air  received  into  the  lungs,, 
may  be  the  caufe  of  its  red  colour. 

Does  blood,  by  means  of  the  lungs,  abforb  nitre  from  the- 
air  ? or  is  the  florid  colour,  obfervable  in  the  furface  of  a 
cake  of  blood,  owing  to  the  abforption  of  nitre  from  the 
air,  while  the  bottom  parts  are  of  a dark  and  blackifh  co- 
lour ? If  any  thing  be  abforbed,  is  it  a prefervative  againfl:, 
the  putrefaction  of  the  animal  ? Dr  Haller  fliews  the  abfur- 
dities  of  thefe  fuppofitions,  by  chemical  reafoning  and  expe- 
riment. What  he  advances  would  have  been  acknowledged 
as- a complete  refutation  of  the  doCtrine,  according  to  the  re- 
ceived fyftem  of  chemiflry  at  the  time  he  wrote.  But,  laying 
all  chemical  reafoning  afide,  the  opinion  will  be  found  to  be 
altogether  unfupportable,  by  attending  to  the  following  fa£t, 
with  which,  indeed.  Dr  Haller  clofes  his  refutation.  No  ni- 
trous fait  is  difeovered  in  the  blood. 

If  it  be  nfleed.  Why  tortoifes,  frogs,  lizards,  fnails,  and  fe- 
veral  r-in  feels,  live  long  without  air?  we  anfwer,  That  in 
them  the  lungs  are  given,  not  fo  much  for  the  preparation- 
of"  the  blood,  as  for  the  ufe  of  Primming  ; And  from 
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hence  it  is  that  their  lungs,  which  receive  only  a fmall  quan» 
tity  of  blood,  are  immediately  joined  with  the  vena  cava  and' 
aorta.  But  infers,  we  know,  draw  the  air  in,  and  exhale  it 
again,  through  pores  in  the  fkin.  If  it  be  afked,  Why  all  ani- 
mals perifh  in  air  that  is  not  renewed?  we  anfwer,  Becaufethe 
air,  which  has  once  entered  the  lungs,  and  been  contaminated 
by  watery  alkalefcent  vapours,  is  rendered  lefs  elaftic,  and 
confequently  unfit  for  refpiration  : Not  becaufe  it  becomes 
lighter  ; for  the  mercury  falls  but  little  in  air  which  has  not 
been  renewed,  and  which  has  killed  an  animal.  Hence  it  is 
that  the  animal  furvives  longer  in  air  that  is  denfer  than  the 
atmofphere  in  its  ufual  ftate  •,  for  in  that  cafe  there  is  a great- 
er proportion  of  the  elaftic  element,  which  takes  up  a longer 
time  to  corrupt.  Even  in  other  cafes,  confined  air  is  render- 
ed deftruftive  only  by  ftagnation,  and  filling  it  with  vapours. 
The  reafon  why  animals  fwell  in  an  exhaufted  receiver  is, 
from  the  extrication  of  the  unelaftic  air  lodged  in  the  blood 
and  other  juices. 

Refpiration  feems  fomehow  to  agree  with  the  pulfation 
of  the  heart,  there  being  ordinarily  three  or  four  pulfes  to 
one  refpiration.  And,  if  a greater  quantity  of  blood  is  fent 
to  the  heart  in  a given  time,  the  numbers  both  of  the  pulfe 
and  refpiration  are  increafed.  This  is  the  reafon  of  the  pant- 
ing or  fliort  breathing,  after  exercife,  or  any  confiderable  mo- 
tion, which  increafes  the  return  of  the  blood  to  the  heart. 
If  the  blood  meets  with  a refiftance  in  the  lungs,  fo  that  it 
cannot  pafs  freely  from  the  right  into  the  left  ventricle  of  the 
heart  ; then  the  refpiration  is  increafed,  both  in  quicknefs  and 
magnitude,  in  order  to  forward  its  courfe  : And  this  is  the 
caufe  of  fighing,  yawning,  and  panting  ; of  which  the  firll  is 
a deep  infpiration  j the  fecond  a flow  and  very  great  one ; 
and  the  third,  a frequent  and  imperfect  one.  The  number 
©f  refpiraiions,  however,  does  not  always  increafe  with  the 
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pulfe,  as  we  fee  in  thofe  fevers  where  the  lungs  are  not  af- 
fe&ed. 

The  mucus,  which  lines  the  fenfible  membranes  of  the  air- 
velfels  in  the  lungs,  may  become  troublefome,  both  by  its 
quantity  and  acrimony  ; it  has  been  known  to  caufe  even 
fuffocation  in  a dropfy  of  the  lungs.  Its  quantity,  adhehon,  or 
acrimony,  therefore,  excite  a cough  ; which  operation,  caufed 
by  an  irritation  of  the  organs  of  relpiration,  is  performed 
by  alternate  large  infpirations,  fucceeded  by  large  and  quick 
exfpirations,  together  with  ludden  {hocks  of  the  abdominal 
mufcles ; and  by  tbele  anean  . tiie  mucus,  and  fometimes  cal-' 
culous  matters,  are  expelled  from  the  lungs. 

Laughter  differs  from  coughing  in  its  caufe,  which  refides 
commonly  in  the  mind,  or  at  leaft  confifts  in  a certain  titilla- 
tion  of  fome  of  the  cutaneous  nerves  ; and  alfo  in  its  adlion, 
which  is  one  large  infpiration  fucceeded  by  feveral  imperfect 
quick  exfpirations  through  the  contracted  glottis,  the  lungs 
being  never  totally  evacuated  of  air.  Hence  laughter,  in  a 
moderate  degree,  conduces  to  health  ; becaufe,  inftead  of  one 
full  infpiration,  many  fhort  infpirations  and  exfpirations  hap- 
pen, and  thus  the  concuffion  is  greater.  Hence  its  danger  of 
ftagnating  the  blood  * becaufe  the  exfpiration  is  not  full 
or  entire,  and  the  blood  is  admitted  into  the  pulmonary 
artery  without  being  fuffered  to  pafs  through  it.  Weeping 
begins  with  a great  infpiration,  after  which  follow  fhort  al- 
ternate infpirations  and  exfpirations  ; and  it  is  finifhed  with 
a -deep  exlpiration,  that  is  immediately  joined  by  a large  in- 
fpiration : Hence  it  has  nearly  the  lame  good  and  bad  ef- 

fe£ts  ; and,  when  moderate,  it  conduces  to  relieve  the  anguilh 
arifing  from  grief.  An  hiccup  is  a very  great,  fonorous,  and 
fudden  infpiration.  Snee2ing  confifts  of  one  large  or  deep 
infpiration,  which  is  followed  immediately  with  a powerful 
3nd  fudden  exfpiration  ; it  evacuates  with  great  violence  any 
acrid  or  other  fubftance  irritating  the  noftrils. 


The 
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The  fecondary  ufcs  of  refpiration  are  very  numerous.  It 
abforbs  from  the  blood  fome  noxious  particle?  which  might 
perhaps  fufibcate,  if  they  were  fufiered  to  remain.  Thus, 
the  breath  of  many  people,  ffiut  up  in  a dole  place,  impreg- 
nates the  air  with  a fuffocating  quality.  And  the  blood  ab- 
forbs from  the  air  a thin  vapour,  of  which  the  ufe  is  perhaps 
not  yet  fufficiently  known. 

“ Among  the  various  ufes  of  refpiration,  (fay?  Wrifberg), 
all  of  which,  indeed,  are  of  confiderable  confequence,  we  may 
efteem  as  a principal  one,  the  ablorption  of  fome  parts  of  the 
atmofphere  more  peculiarly  adapted  tp  the  fupport  pf  life. 
The  lungs  perhaps  feparate,  in  confequence  qf  their  peculiar ' 
flrudlure,  this  vivifying  principle  from  the  other  conftituenf 
dements  of  the  atmofphere,  and,  through  proper  velfels,  con- 
vey it,  thus  feparated,  into  the  circulating  mafs. 

u fubflance  has  not  as  yet  received  any  proper  name  *f 
nor  do  we  fufficiently  know  its  nature  and  properties.  The 
denomination  pabulum  vitae,  given  to  it  by  the  celebrated  Ray, 
feems  to  accord  tolerably  well  with  its  nature  ; for,  when  it 
was  exb'aulted  frou*  the  air  by  animals  breathing  in  dofe  vel- 
fels, fuch  animals  inevitably  died,  unlefs  a freih  quantity  of 
atmofpheric  air  was  introduced  into  the  velfel.  The  name 
of  eleftric  principle  feems  more  fitly  adapted  to  the  fubflance. 
Ey  the  obfervations  of  Gilbert,  Guerick,  Boyle,  the  Floren- 
tine academicians,  Hawnffiee,  Du  Fay,  Mufchenbroeck,  Wat- 
ion,  Ludolph,  Winckler,  Nollet,  Franklin,  Hartman,  Pricft- 
ley,  and  feveral  others,  both  on  the  eleftricity  of  bodies  in  ge- 
neral, as  well  as  of  the  atmofphere  in  particular,  our  know- 
ledge of  it  has  been  much  increafed  ; and,  by  the  experi- 
ments of  Willon,  Volla,  Wilkens,  Gallitzin,  Lichtenberg, 
and  others,  it  may  iafely  be  afferted  that  the  ele&ric  matjter 
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oabfeqnent  phyfiolog.fts  have  -at  length  afeertained  the  true 
nature  of  tins  fubfiance^  and  the  French  philofophers  have  very 
nppol.teJy  caUed  it  vital  cur.  It  was  known  to  the  Engiifh  pirn 
lofophers  by  the  name  dephlogijlicatcd  air.  " 
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of  the  air  is  colle&ed  in  the  moft  Ample  manner  by  almoft 
every  body.  From  all  thefe  experiments  we  colled:, 

« I.  That  there  is  in  the  air  a fluid  which,  in  different 
ways,  may  be  increafed  in  one  place,  and  diminifhed  in  ano- 
ther ; which,  when  collected  by  proper  machines,  exhibits 
ele&ric  fparks  •,  but,  when  collected  in  the  clouds,  breaks 
forth  in  thunder  and  lightning. 

« 2.  If  from  its  too  great  congeftion,  in  any  region  of  the 
atmofphere,  of  in  the  clouds,  the  circumambient  air  wants  its 
due  proportion,  our  refpiration  is  lefs  refreftiing,  and  our 
ftrength  grows  languid  ; but  they  are  quickly  renewed  after 
a thunder  ftorm,  the  equilibrium  of  the  ele&ric  matter  in  the 
atmofphere  being  reftored,  as  it  were,  by  the  flafhes  of  iight- 
ning. 

« 3.  Perhaps  we  may  at  length  arrive  at  the  knowledge  of 
' fome  artificial  means  by  which  we  may  be  able  to  fupply  this 
defeat  of  electricity  in  the  atmofphere.  A farther  inveftiga- 
tion  of  this  fubjedl  may  perhaps  be  not  altogether  ufelefs. 

« 4.  This  eleCtric  matter  paffes  into  the  blood  or  lymph 
by  innumerable  pores  and  foramina,  with  which  the  infide  of 
■ the  larynx,  afpera  arteria,  and  bronchia,  abound.  Upon  the 
diverfity  of  thefe  holes,  both  with  refpeCt  to  the  number, 
condition,  and  the  mucus  with  which  they  may  be  covered, 
and  to  the  fize  of  the  lungs,  depends  the  reafon  why  all  men 
cannot  inhale  and  abforb  the  fame  quantity  of  eleflric  matter 
from  one  and  the  fame  ah. 

“5.  As  fufficient  obfervations  on  this  new  fubjeCt  have  not 
yet  been  made,  it  is  difficult  to  determine  what  ufe  this  fub- 
ftance  ferves  in  animal  bodies,  and  what  functions  depend 
upon  it.  Is  the  tone  and  irritability  of  the  fibres  of  the 
body  principally  fupported  by  it  ? Do  the  caufes  of  anl- 
mal  heat  proceed  from  it  ? The  animal  eledlricity,  viiich 
is  very  confpicuous  in  cats,  horfes,  and  alfo  in  men,  by  the 

numerous  fparks  feen  to  iffue  from  their  bodies,  probably 
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proceed  from  the  electricity  abforbed  by  the  lungs  from  the 
air.  This  is  perhaps  the  caufe  of  the  greater  danger  to 
which  fome  men  are  liable  of  being  ftruck  with  thunder  than 
others  The  fpontaneous  burning  of  fome  natural  bodies 
is  undoubtedly  to  be  aferibed  to  the  fame  caufe  ; and  the 
alacrity  and  vigour  of  lome  temperaments  are  wonderfully  in- 
creafed  by  the  prefence  of  this  fluid.  May  this  fubffance  be 
joined  with  the  acidum  pingue  and  inflammable  principle  *?” 

Some  of  the  fecondary  uies  of  refpiration  are  to  comprefs 
the  abdominal  viicera,  fo  that  the  ftomach,  inteftines,  gall- 
bladder, receptacle  of  the  chyle,  bladder,  inteftinum  reffurn, 
and  the  womb  ulelf,  may  difeharge  their  contents $ that  the 
aliments  may  be  triturated  or  diffuived,  and  the  blood  urged 
through  the  fluggifh  veflels  of  the  liver,  fpleen,  and  mefente- 
ry.  RJpiration  excites  a kind  of  flux  and  reflux  in  the  blood, 
fo  that  it  is  alternately  prefled  back  towards  the  extremities  of 
the  veins,  and  a little  after  is  propelled  towards  ihe  heart  by 
an  accelerated  velocity.  Moreover,  infpiration  feryes  to  con- 
vey odours  along  with  the  air  to  the  organ  of  fmeiiing ; and 
is  alfo  the  principal  means  by  which  a new  born  infant  h e- 
nabled  to  perform  the  operation  of  fucking. 

xmaa  sat  oj  ..  . tiHdl  lo  ytflp/ih 

§ II.  Ocfophagui. 

Situation  and figure.  The  cefbpbagus  is  a canal  partly  ir.uf- 
cular  and  partly  membranous  ; which  commences  at  the  in- 
ferior part  of  the  pharynx,  and  defeerids  along  the  neck  and 
back  part  of  the  thorax  into  the  abdomen.  While  it  lies  in 
the  neck,  it  is  placed  between  the  middle  and  left  part  of  the 
cervical  vertebrae  behind  the  left  part  of  the  trachea  ; in  the 
thorax  it  is  fituated  between  the  layers  of  the  poftenor  medi- 
aftirimff,  and  cTcfcends"  to  the  fourth  or  fifth  vertebra  of  the 
VoL.  II.  O o back, 

# This  deftrine  of  Dr  Wrifbcrg’s  is  extremely  hypothetical. 
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back,  in  the  fame  direction  which  it  had  above  : There  it  in- 
clines a little  from  left  to  right,  till  it  reaches  the  ninth  rib, 
to  make  Way  for  the  aorta  •,  afterwards  it  inclines  from  right 
to  left,  and  from  behind  forward,  to  get  through  the  dia- 
phragm into  the  upper  orifice  of  the  ftomach. 

Structure  and.  coats.  It  is  made  up  of  feveral  coats  almoft 
in  the  fame  manner  as  the  ftomach,  of  which  it  is  the  con- 
tinuation. i he  firft  coat,  while  in  the  thorax,  is  formed  only 
by  the  duplicature  of  the  pofterior  part  of  the  mediaftinum, 
and  is  wanting  above  the  thorax  and  in  the  neck,  where  the 
outer  coat  of  the  oefophagus  is  only  a continuation  of  the  cel- 
lular fubftance  belonging  to  the  neighbouring  parts. 

Ihe  fecond  coat  is  mufcular,  being  made  up  of  feveral 
ftrata  of  fiefhy  fibres.  The  outermoft  are  moftly  longitudi- 
nal, and  their  quantity  is  much  greater  than  that  on  the  reft 
of  the  alimentary  canal  ; but  they  are  not  all  continued  from 
one  end  of  the  oefophagus  to  the  other.  The  following  ftrata 
arc  obliquely  tranfverfe,  and  the  innermoft  are  turned  a little 
obliquely  the  contrary  way.  They  crofs  each  other  irregu- 
larly in  many  places,  but  are  neither  fpiral  nor  annular. 

The  third  is  termed  the  nervous  coat,  and  ’is  like  that  of 
the  ftomach  and  inteftines.  It  is  differently  fojded  or  plait- 
ed, according  to  ics  length,  being  much  wider  than  the  muf- 
cular coat ; and  it  is  furrounded  by  a whitilh,  foft,  fine  fila- 
mentary fubftance,  like  a kind  of  cotton,  which,  when  fteep- 
cd  in  water,  fwells  and  grows  thicker. 

The  fourth  or  innermoft  coat  refemhles,  in  forne  meafure, 
that  of  the  inteftines  ; except  that,  inftead  of  the  villi,  it  has 
fmall  and  very  fhort  papillae.  It  is  folded  lengthwife  like  the 
third  coat  ; io  ihat  the  oefopnagus,  when  cut  acrofs,  repre- 
fents  one  tube  within  another  Through  the  pores  of  this 
coat  a vifeid  lymph  is  continually  difeharged. 

The  upper  end  of  the  oefophagus  is  fupplied  with  arteries 
from  the  laryngeae  inferiores ; farther  down  it  has  branches 
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from  thofe  which  fupply  the  pericardium  ; the  reft  of  it  is 
fupplied  by  the  arteriae  bronchiales.  The  veins  go  into  the 
fuperior  laryngeals,  to  the  top  of  the  fuperior  vena  cava,  to 
the  vena  azygos  and  bronchial  veins. 

The  nerves  are  chiefly  from  the  eighth  pair  ; but  fome 
fmall  branches  come  from  the  great  fympathetics. 


§ 12.  Duel's  Tboracicus. 

This  duct,  and  its  fituation  in  the  thorax,  is  deferibed  in 
Volume  Third,  along  with  the  lymphatic  fyftem. 
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Of  the  Abdomen. 

npHE  whole  fore  part  of  the  abdomen  forms  an  oblong 
w convexity  like  an  oval  vault,  more  or  lei s prominent 
in  the  natural  ftate,  in  proportion  to  the  quantity  of  fat  upon 
it,  and  the  food  contained  in  it,  or  to  the  different  degrees  of 
pregnancy  in  women.  The  hypogaftric  and  umbilical  regions 
are  more  fubjeCl  to  thefe  varieties  than  the  epigaflric. 

On  the  fides,  between  the  hypochondria  and  os  ilium, 
the  abdomen  is  generally  a little  contracted  ; and  back- 
ward, about  the  middle  of  the  regio  Iumbaris,  it  is  gently 
depreffed,  forming  a kind  of  tranfverfe  cavity,  anfwering  to 
the  natural  incurvation  of  the  lumbar  portion  of  the  fpina 
dorfl. 

This  anterior  convexity,  and  pofterior  cavity,  change  as  we 
fit,  hand,  kneel,  lie  at  our  full  length,  or  with  the  thighs 
bent  ; and  thefe  variations  depend  on  the  particular  fituation 
of  the  ofla  innominata  in  thefe  different  polhires. 

In  handing,  the  convexity  of  the  belly,  and  cavity  of  the 
loins,  are  more  coniulerable  than  in  moft  other  fituations  j 
for  then  the  lower  extremity  of  the  os  facrutn  is  turned  very 
far  back,  and  cor.fequently  the  os  pubis  very  much  down.  In 
this  fituation  of  the  pelvis,  the  inteftines  fall  naturally  for- 
ward, and  thus  increafe  the  convexity  of  the  abdomen  ; and, 
as  the  vertebrae  of  the  loins  are  very  much  bent  at  the  fame 
time,  the  cavity  in  that  place  mu  ft  likewife  be  very  confider- 
able. 
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In  kneeling,  the  ofla  pubis  are  (till  lower  than  when  we 
{land  ; And  this  not  only  increafes  the  hollow  of  the  loins, 
and  throws  the  abdomen  and  its  vifcera  more  outward  or 
forward,  but  alfo  in  fome  meafure  drains  the  abdominal 
mufcles  ; which  is  fo  uneafy  to  lome  perfons,  as  to  caufe  faint* 
ing. 

This  depreffion  of  the  os  pubis  in  kneeling  depends  partly 
on  the  tenfion  of  the  two  mufculi  refti  anteriores ; the  lower 
tendons  of  which  are,  in  this  fituation,  drawn  with  violence 
under  the  condyloid  pulley  of  the  os  femoris. 

When  we  lit  in  the  common  manner,  that  is,  with  the 
thighs  ftretched  out  in  a plane  parallel  to  that  of  the  feat, 
the  convexity  of  the  belly  and  hollow  of  the  loins  diminifh. 

For  the  pelvis  being  in  this  fituation  fuppcrted  on  the  tu- 
bercula  ifchii,  and  theft  tubercles  being  very  near  the  fore- 
part of  the  pelvis,  the  trunk  of  the  body  preffing  on  the  os 
facrum  mult  lower  the  pelvis  behind,  and  raile  it  before. 

When  we  lie  upon  the  back  at  full  length,  and  with  the 
thighs  extended,  the  belly  is  lels  convex,  but  more  ftretched 
and  hard  ; whereas,  when  the  thighs  are  bent,  it  is  foft  and 
lax.  In  this  fituation,  the  regio  lumbaris  is  almoft  flat,  and 
very  little  deprefled. 

When  we  lie  on  the  back,  and  raife  the  head,  or  endea- 
vour to  raife  it,  we  feel  a tenfion  in  the  fore-part  of  the  ab- 
domen, which  increafes  in  proportion  to  the  force  we  ule  in 
railing  the  head. 

Integuments  of  the  abdomen.  The  fkin  on  the  anterior  por- 
tion of  the  abdomen  is  thinner  and  more  corUpaft  than  the 
pofterior,  and  it  has  likewifh  the  peculiar  property  of  being 
capable  of  receiving  a confiderable  increafe  in  breadth,  and 
fometimes  in  a very  extraordinary  manner,  without  lofing  any 
of  its  thicknefs,  in  proportion  to  what  it  gains  in  breadth. 

1 he  cells  of  the  membrana  adipofa,  which  covers  the  con- 
vex part  of  the  abdomen,  are  difpofed  in  a very  regular  man- 
ner, 
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ner,  as  we  difcover  by  differing  the  fkin  from  the  mufcles  ; 
for  then  there  appears  on  the  inner  furface  of  the  membrana 
adipofa  a longitudinal  line  like  a kind  of  raphe,  produced  by 
the  meeting  of  the  cellular  rows,  which  form  angles  fuccef- 
fively,  one  above  another,  oppofite  to  the  linea  alba  of  the 
abdomen.  The  cells  in  thefe  rows  are  more  oblong  than  the 
reft,  and  in  a manner  oval,  or  like  a grain  of  wheat. 

Cavity  of  the  abdomen.  The  appendix  enfiformis  of  the 
fternum,  the  cartilaginous  portions  of  the  laft  pair  of  true 
ribs,  thofe  of  the  firft  four  pairs  of  falfe  ribs,  all  the  fifth 
pair,  the  five  lumbar  vertebrae,  the  ofla  innominata,  the  os 
facrum,  and  os  coccygis,  form  the  bony  fides  of  the  cavity  of 
the  abdomen. 

The  diaphragm , the  mufculi  abdominis , the  quadrati  lumbar  un^ 
pfoai,  iliaci , the  mufcles  of  the  coccyx , and  of  the  intefinum  rectum , 
form  the  chief  part  of  the  lurface  of  this  cavity  ; and  its 
whole,  inner  furface  is  lined  by  a membranous  expanfion, 
termed  peritonaeum , all  thefe  parts  being  covered  by  the  inte- 
guments already  mentioned.  As  additional  or  auxiliary  parts, 
we  might  likewife  add  lome  portions  of  the  facro-lumbares, 
longiffi'  d-dorfi,  vertebrates,  glutaei.  See. 

The  cavity  of  the  abdomen  is  of  an  irregularly  oval  figure, 
but  {till  fymmetrical.  On  the  forefide  it  is  uniformly  arched 
or  oval,  and  its  greateft  capacity  is  even  with  the  navel  and 
neareft  part  of  the  hypogaftrium.  On  the  upper  fide  it  is 
bounded  by  a portion  of  a vault,  very  much  inclined.  On 
the  back-fide  it  is  in  a manner  divided  into  two  cavities  by 
the  jetting  out  of  the  vertebrae  of  the  loins.  On  the  lower 
fide  it  contracts  gradually  all  the  way  to  what  I call  the  little 
edge  of  the  pelvis ; and  from  thence  expands  again  a little  as 
far  as  the  os  coccygis,  and  tubercles  of  the  ifehium,  terminat- 
ing in  thevoid  fpace  between  thefe  three  par  ts. 
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§ I . Peritonaeum. 

• 

Having  carefully  removed  the  mufcles  of  the  abdomen, 
the  firft  thing  we  difcover  is  a very  confiderable  membranous 
covering,  which  adheres  immediately  to  the  inner  furface  of 
the  mufculi  tranfverfi,  and  of  all  the  other  parts  of  this  ca- 
vity, and  involves  and  inverts  all  the  vifcera,  as  in  a kind  of 
bag.  This  membrane  is  named  peritonaeum , from  a Greek 
word,  which  fignifies  to  be  fpread  around. 

The  peritonaeum,  in  general,  is  a membrane  of  a clofe 
texture,  and  yet  very  limber,  and  capable  of  a very  great  ex- 
tenrton ; after  which  it  can  recover  itfelf,  and  be  contracted 
to  its  ordinary  fize,  as  we  fee  in  pregnancy,  dropfies,  corpu- 
lency, and  repletion. 

It  may  be  looked  upon  as  a Angle  membrane,  although  it 
has  been  delcribed  by  many  anatomifts  as  a duplicature  of 
two  ciiitinCt  membranous  laminae.  But,  properly  {peaking, 
the  internal  portion  alone  deferves  the  name  of  a membranous 
la?ninat  as  being  the  main  body  of  the  peritonaeum.  The 
external  portion  may  properly  enough  be  termed  the  cellular 
J'ubJtance  of  the  peritonaeum. 

ihe  inner  fubftance  of  the  peritonaeum  is  very  frnooth 
and  polifhed  on  that  fide  which  is  turned  to  the  cavity  and 
vifcera  of  the  abdomen,  and  continually  moiftened  by  a fe- 
rous  fluid  difeharged  through  almoft  imperceptible  pores. 

Thefc  pores  may  be  feen  by  fpreading  a portion  of  the  pe- 
ritonaeum on  the  end  of  the  finger,  and  then  pulling.it  very 
tight  on  all  fides ; for  then  the  pores  are  dilated,  and  fmall 
urops  may  be  obferved  to  run  from  them,  even  without  a 
microfcope. 

The  fources  of  this  fluid  are  chiefly  from  the  exhalent  vert. 
f;ls.  Ihe  whitirti  corpufcles  found  in  difeafed  fubjects  are 
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no  proof  of  the  glands,  which  fome  anatomifts  place  there 
in  the  natural  ftate. 

The  cellular  fubftance,  or  external  portion  of  the  perito- 
naeum, adheres  very  clofely  to  the  parts  which  form  the  in- 
fixes of  the  cavity  of  the  abdomen  ■,  and  it  is  not  {very 
where  of  an  equal  thicknefs.  In  fome  places  it  is  in  a very 
fmall  quancity,  and  Icarcely  any  appears  at  the  tendinous  or 
aponeurotic  portions  of  the  mufculi  tranfverli,  and  on  the 
lower  fide  of  the  diaphragm. 

In  all  other  places  it  is  thicker,  and  forms  cells  expanded 
into  very  fine  laminae  which,  in  difealed  fubiefts,  becomes 
fomecimes  fo  broad  and  thick,  as  to  reieuible  to  many  diltmcf 
membranes. 

In  fome  places,  this  fubftance  is  every  way  like  a membra- 
na  adipofa,  being  filled  with  fat,  as  round  the  kidneys,  arid 
a)ong  the  flelhy  portions  of  the  tranlverfe  mufcles,  to  which 
it  adheres.  It  entirely  unrounds  fome  parts,  as  the  hladder, 
ureters,  kidneys,  fipermatic  veflels,  &c.  and  it  is  iri  thefe  places 
improperly  termed  the  duplicature  of  the  peritonaeum. 

Betides  thele  differences  in  thicknefs,  the  cellular  fubftance 
has  icveral  elongations,  which  have  been  called  produRwns  of 
the  peritonaeum.  Two  of  thefe  productions  accompany  and 
inveft  the  fpermatic  ropes  in  males,  and  the  vafcular  ropes, 
commonly  called  the  round  ligaments,  in  women.  Two  other 
pafs  under  the  ligamentum  Fallopii,  with  the  crural  veffels, 
which  they  involve ; and  they  are  gradually  loft  in  their 
courfe  downward. 

To  thefe  foqr  produclions  of  the  cellular  fubftance  of  the 
peritonaeum,  we  may  add  a fifth,  which  is  fpread  on  the 
neck  of  the  bladder-,  and  perhaps  a fixth,  which  accompa- 
nies the  inteftinum  reffum.  All  thefe  elongations  pafs  out 
of  the  cavity  of  the  abdomen,  and  may  be  termed  enter, 
val,  to  diftinguifh  them  from  others  that  remain  in  the  abdo- 
men, and  are  called  internal ; of  which  hereafter. 
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The  great  blood  veflels,  that  is,  the  aorta  and  .vena  cava, 
are  likewife  involved  in  this  cellular  fubftance  of  the  perito- 
naeum. In  a word,  it  involves  immediately  and  feparately, 
all  the  parts  and  organs  which  are  commonly  faid  to  lie  in 
the  duplicature  of  the  peritonaeum. 

The  true  lamina,  or  membranous  portion  of  the  perito- 
naeum, is  connected  by  the  intervention  of  the  cellular  lub- 
ftance  to  the  inner  furface  of  the  cavity  of  the  abdomen ; 
but  it  does  not  naturally  accompany  the  external  elongations 
of  that  fubftance.  It  only  covers  the  origin  or  bafts  of  thcfe 
productions,  without  any  alteration  in  its  own  lurface  at  thefe 
places. 

It  has,  neverthelefs,  productions  of  its  own  ; but  they  are 
very  different  from  thofe  of  the  cellular  fubftance  ; for  they 
run  from  without  inward,  that  is,  they  advance  from  the 
convex  fide  of  the  great  bag  of  the  peritonaeum  into  the  ca- 
vity of  that  bag,  fome  more,  fome  lefs,  and  alfo  in  difftient 
manners,  as  if  the  tides  of  a large  ball  or  bladder  were  thruft; 
inward  into  the  cavity  of  the  ball  or  bladder. 

Of  thefe  internal  elongations  of  the  peritonaeum,  fome 
- are  firnply  folded  like  a duplicature  ; others  are  expanded  like 
inverted  bags,  or  facculi,  to  contain  fome  viicus  ■,  outers  begin 
by  a timple  duplicature,  and  are  afterwards  expanded  into  a 
cavity  which  contains  fome  organ  ■,  others  are  alternately  ex- 
tended in  the  form  of  fimple  duplicatures  and  01  cavities  ; 
'and,  laftly,  others  form  only  a imall  eminence  on  the  inner 
furface  of  the  great  cavity  of  the  peritonaeum. 

Under  the  firft  fpecies  of  thefe  productions,  we'  may  bring 
the  membranous  ligaments  of  the  abdomen,  iuch  as  thole 
of  the  liver,  colon,  £cc.  We  fee  the  fecond  fpecies  in 
the  external  membrane  of  the  liver  ; the  third  in  the  mefen- 
tery  ; the  fourth  in  the  mefocolon  •,  and  the  fifth  at  the  kid- 
neys and  ureters. 
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Befides  the  external  productions  of  the  cellular  fubftarrce 
of  the  peritonaeum,  it  has  the  fame  number  of  internal  elon- 
gations with  the  true  lamina,  which  lie  between  all  the  dupli- 
catures,  and  line  the  infides  of  all  the  cavities,  or  that  lide 
next  the  vifcera  contained  in  them. 

The  veflels  and  nerves  of  the  peritonaeum  are  from  thofe 
that  fupply  the  neighbouring  parts.  The  arteries  come  from 
the  mammariae  internae,  the  intercoftales  inferiores,  the  lum- 
bares,  the  arteriae  facrae,  the  ilio-lumbares,  the  epigartricae,. 
the  fmall  anterior  iliacsy  the  inferior  diaphragmatic^,  and 
from  the  veflels  which  fupply  the  abdominal  vifcera.  The 
veins  correfponding  with  thefe  arteries  have  the  fame  courfe 
and  bear  the  fame  names.  The  nerves  of  this  membrane  arer 
few  in  number,  and  fmall : They  come  from  the  great  inter- 
coftals,  from  the  lumbars  and  facrals. 

The  ufes  of  the  peritonaeum,  in  general,  feem  to  be  very 
evident  from  the  defcription  which  has  been  given  of  it : 
The  chief  of  thefe  ufes  are,  to  line  the  cavity  of  the  abdo- 
men, to  invert  the  vifcera  contained  in  that  cavity  as  in  a 
common  bag,  to  fupply  them  with  particular  coats,  and  to  form 
productions,  ligaments,  connections,  folds,  vaginae,  See.  as  we 
ihall  fee  hereafter. 

The  fine  fluid  which  tranfudes  through  the  whole  internal- 
furface  of  the  peritonaeum  prevents  the  inconveniences  which 
might  arife  from  the  continual  frictions  and  motions  to  which* 
the  vifcera  of  the  abdomen  are  expofed,  either  naturally  or 
by  external  imoulfes. 

We  muft  here  obferve,  that  it  is  the  common  curtom  to>- 
demonftrate  four  ligamentary  ropes,  termed  the  umbilical  vef- 
fels,  before  the  peritonaeum  is  opened,  becaufe  they  adhere 
to  tjhe  umbilicus ; three  of  them  are  really  veflels  in  the  foe- 
tus, viz  two  umbilical  arteries  and  one  vein.  We  are  in  a 
manner  obliged  to  fubmit  to  this  curtom  in  public  anafomical- 
demonftrations,  where  we  have  but  one'  fubjeCt  for  the 
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whole ; but  as  we  are  here  under  no  fuch  neceffity,  we  refer 
the  defcription  of  thefe  ligaments  to  other  more  proper 
places  of  this  work.  The  venal  ligament  fhall  be  defcribed 
in  the  hiftorv  of  the  liver ; and  the  two  arterial  ligaments, 
together  with  the  urachus,  which  is  the  fourth,  in  the  hiftory 
•of  the  bladder. 

It  is  fufticient  to  obferve  here  in  general,  that  three  of 
-thefe  umbilical  ropes  or  ligaments  are  involved  feparately, 
and  fuftained  by  a production  or  duplicature,  which  the  pe- 
ritonaeum fends  into  the  cavity  of  the  abdomen  in  form  of  a 
ffalx. 


§ 2.  Vetitriculus . 


■Situation  and  figure  of  the  fiomach.  The  ftomach  is  a great 
/bag  or  refervoir,  fituated  partly  in  the  left  hypochondrium, 
and  partly  in  the  epigaftrium. 

The  figure  of  the  ftomach  is  like  that  of  a bag  of  a bag  pipe  ; 
that  is,  it  is  oblong,  incurvated,  large,  and  capacious,  at  one 
end,  and  finall  and  contracted  at  the  other.  We  fee  this  figure 
molt  evidently  yvhen  the  ftomach  is  moderately  filled  with 
air,  or  with  any  other  fluid. 

The  curvature  of  the  ftomach  gives  us  occafion  to  diftin- 
guifh  two  arches  in  it ; one  large,  which  runs  along  the 
greateft:  convexity ; and  one  fmall,  direCUy  oppofite  to  the 
former.  Thefe  arches  are  named  the  great  and  finall  curva- 
tures of  the  ftomach  ; and  by  the  fides  of  the  ftomach,  we 
underhand  the  two  lateral  portions  which  lie  between  the 
two  arches. 

The  ftomach  has  two  extremities,  one  large  and  one  fmall. 
It  has  two  openings,  called  the  orifices  of  the  fiomach  ; one  be- 
tween the  great  extremity  and  the  fmall  curvature,  the  other 
at  the  end  of  the  fmall  or  contracted  extremity.  The  fh-ft 
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opening  is  a continuation  of  the  oefophagus ; the  other  joins 
the  intefiinal  canal,  and  is  calle-d  by  the  name  of  pylorus. 

The  flomach  is  not  fituated  in  the  left  hypochondrium 
and  epigaftric  region,  in  the  manner  reprefented  in  mod  of 
the  figures.  It  lies  tranfverfely,  obliquely,  and  almod  late- 
rally ; in  fuch  a manner  as  that  the  great  extremity,  and  the 
orifice  next  it,  are  on  the  left  fide ; and  the  fmall  extremity, 
with  its  orifice,  or  the  pylorus,  on  the  right  fide,  and  lower 
and  more  inclined  than  the  former : Therefore  we  ought, 
with  the  antient  anntomifts,  to  call  one  of  thefe  orifices  fupe- 
rior,  the  other  inferior. 

The  great  extremity  of  the  ftomach  is  in  the  left  hypo- 
chondrium, and  for  the  mod  part  immediately  under  the 
diaphragm  : Yet  the  fuperior  orifice  is  not  in  the  left  hypo- 
chondrium, but  almod  oppofite  to,  and  very  near  the  middle 
of,  the  bodies  of  the  lowed  vertebrae  of  the  back. 

The  fmall  extremity  of  the  domach  does  not  reach  to  the 
right  hypochondrium.  It  bends  obliquely  backwards  toward 
the  upper  orifice;  lb  that  the  pylorus  lies  about  two  fingers 
breadth  from  the  body  of  the  vertebrae  immediately  under 
the  fmall  portion  of  the  liver  ; and  confequently  lower  down, 
and  more  forward,  than  the  other  orifice  by  almod  the  fame 
didance.  This  extremity  of  the  ftomach  has  fometimes  a 
particular  dilatation  on  the  fide  next  ilie  great  curvature. 

According  to  this  natural  fituation,  the  domach,  efpeeially 
when  full,  is  fituated  with  its  great  curvature  forward  and  a 
littie  downward,  and  its  fmall  curvature  backward  and  a little 
upward. 

One  of  the  lateral  convex  fides  is  turned  upward,  the  other 
downward  ; and  not  forward  and  backward,  as  they  appear 
in  dead  bodies,  where  the  intedines  do  not  fupport  them  in 
their  natural  fituation. 

If  we  divide  the  domach  along  the  two  curvatures  into 
tvpo  eqfial  parts,  we  fhall  fee  that  the  two  orifices  do  not  both 
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adhere  to  the  fame  half  of  this  divifion,  as  we  would  be  apt 
to  imagine  according  to  the  common  notion  *,  but  that  the 
diaphragmatic  orifice  is  entirely  in  the  upper  half,  and  the 
inteftinal  orifice  in  the  lower. 

Therefore  the  body  of  the  ftomach  is  fo  far  from  lying  in 
the  fame  plane  with  the  oefpphagus,  as  it  is  commonly  repre- 
fented  in  figures  drawn  from  a ftomach  taken  out  of  the  bo- 
dy and  laid  upon  a table,  that  it  forms  an  angle  or  fold  im- 
mediately at  the  paflage  of  the  oefophagus,  through  the  fmall 
mufcle  of  the  diaphragm ; and  it  is  on  account  of  this  angle 
that  the  fuperior  orifice  is  turned  backward. 

Structure  of  the  fomach . The  ftomach  is  compofed  of  fe- 
veral  parts  ; the  chief  of  which  are  the  different  ftrata  which 
form  its  fubftance,  to  which  anatomifts  give  the  name  of  tu- 
nic ae  or  coats.  Thefe  coats  are.  commonly  reckoned  to  be 
four  in  number;  the  outer  or  common,  the  flefhy  or  mufeu- 
lar,  the  nervous  or  aponeurotic,  and  the  villous  or  inner  coat ; 
and  they  are  afterwards  fubdivided  feveral  ways. 

The  firft  or  outermoft  coat  is  (imply  membranous,  being 
one  of  the  internal  productions  of  the  peritonaeum.  This  ap- 
pears evidently  at  the  connection  of  the  fuperior  orifice  with 
the  diaphragm,  where  the  external  membrane  of  the  ftomach 
is  really  continuous  with  the  membrane  which  lines  the  infe- 
rior furface  of  the  diaphragm  ; and  it  is  from  this  that  it  has 
been  named  the  common  coat. 

The  fecond  or  mufeuiar  coat  is  made  up  of  feveral  planes 
of  fibres,  which  may  all  be  reduced  to  two ; one  external,  the 
other  internal.  The  external  coat  is  longitudinal,  though,  in 
different  refpe&s,  following  nearly  the  dire&ion  of  thft  curva- 
tures and  convexities  of  the  ftomach  ; apd  the  internal  plane 
is  tranfverfely  circular. 

The  fibres  of  the  external  plane  run  flanting  in  feveral 
places ; and  are  interfetted  by  fmall  oblique  whitifh  lines, 
which  feem  to  be  in  fome  meafure  tendinous.  This  plane  is 
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•ftrengthened  by  a particular  fafciculus  which  runs  along  the 
fmall  curvature,  its  fibres  appearing  to  be  lefs  oblique  than 
thofe  of  the  great  plane. 

The  fibres  of  the  inner  or  circular  plane  of  this  mufcular 
coat  are  ftronger  than  thofe  of  the  outer  plane.  They  are 
rather  fegments  which  unite  at  different  diftances,  than  entire 
circles  ; and  they  are  likewife  interfered  by  great  numbers 
of  fmall  white  lines,  in  fome  meafure  tendinous,  and  very  ob- 
lique, which  all  together  reprefent  a kind  of  net-work,  the 
areolae  or  mefhes  of  which  are  very  narrow. 

As  thefe  circles  or  fegments  advance  on  the  great  extre- 
mity of  the  ftomach,  they  diminifh  gradually,  and  form  a 
kind  of  mufcular  vortex  ; the  centre  of  which  is  in  the  mid- 
dle of  that  extremity. 

Between  the  outer  and  inner  planes,  round  the  fuperior 
orifice,  there  are  two  diftinft  planes  about  the  breadth  of  ^ 
finger,  and  very  oblique,  which  furround  this  orifice  in  op- 
pose directions,  and  interfedl  each  other  where  they  meet 
on  the  two  lateral  fides. 

Along  the  middle  of  each  lateral  fide  of  the  fmall  extre.- 
mity,  there  runs  a tendinous  or  ligamentary  flat  portion,  a- 
bove  a quarter  of  an  inch  in  breadth,  which  terminates  in  the 
pylorus.  Thefe  two  portions  lie  between  the  common  and 
mufcular  coats,  and  adhere  very  ftrongly  to  the  firft. 

Between  the  two  fame  coats,  there  is  a cellular  fubfiance 
which  adheres  very  clofely  to  the  external  coat,  and  infinu- 
ates  itfelf  between  the  fiefhy  fibres  of  the  fetond,  all  the  way 
to  the  third,  as  may  be  perceived  by  blowing  it  up.  Some 
make  it  a diftinft  coat,  and  call  it  tunica  cellulo/a  ; but  it  is 
no  more  than  the  cellular  portion  of  the  membranous  coat, 
like  the  cellular  portion  of  the  peritonaeum. 

The  third  coat,  commonly  called  tunica  tiervofa , but  pro- 
perly tunica  cellulo/at  is  compofed  of  capillary  veffels  and 
serves,  with  a very  large  proportion  of  cellular  fubftance.  Oa 
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the  concave  fide  it  Teems  to  be  of  a very  loofe  fpongy  or  fila- 
mentary texture,  refembling  fine  cotton,  as  may  be  Teen  by 
macerating  it  a little  in  clear  water,  which  Tvvells  it  confider- 
ably  in  a very  fhort  fpace  of  time.  It  is  fupported  by  a kind 
of  ground-work  of  a very  fine  ligamentary' or  aponeurotic  fi- 
laments which  interfefl  each  other  obliquely,  much  in  the 
fame  manner  as  the  third  coat  of  the  inteftines  ; of  which 
hereafter  j and  it  adheres  to  th#  convex  fide  of  the  villous- 
tfoat. 

The  fourth  coat  of  the  fiomach  has  been  termed  by  Fallo- 
pius tunica  villofay  becaufe,  when  it  lwims  in  clear  water, 
fomething  is  Teen  in  it  like  the  pile  of  velvet.  The  antients 
called  it  tunica  fungofa  ; and  perhaps  this  name  agrees  beft 
with  its  true  ftrudture. 

Theft  two  coats  are  of  a larger  extent  than  the  two  for- 
mer, and  they  join  in  forming  large  rugae  on  the  concave 
furface  of  the  fiomach;  the  greatefi  part  of  which  is  tranfi- 
verfe,  though  irregular  and  waving.  There  are  likewife  Tome, 
longitudinal  ones  which  interl'edt  the  others  ; but  at  the  py- 
lorus they  all  become  longitudinal,  and  terminate  there. 

At  the  Tuperior  orifice  of  the  fiomach,  thefe  rugae  are  in 
a manner  radiated,  and  Teem  to  be  a continuation  of  the  pli- 
cae or  folds  or  the  oeiophagusj  only  they  are  thicker ; and 
where  thefe  rugae  and  plicae  meet,  they  form  a Tort  of  crown, 
which  difiinguiflies  the  Tuperior  orifice  of  the  fiomach  from 
the  inferior  extremity  of  the  oefophagus. 

In  the  mterftices  of  thefe  rugae  there  is  often  found  a Tore 
of  flimy  mucus,  with  which  the  whole  cavity  of  the  fiomach 
Teems  likewife  to  be  moiftened.  This  mucus,  which  is  term- 
ed fuccus  gajlricus  or  Jlomachicus,  is  much  more  fluid  in  living 
than  in  dead  bodies,  and  has  been  fuppofed  by  Winflow,  Le- 
ber, &c.  to  be  fupplied  by  fmall  glands  fituated  in  the  fub- 
fiance  of  the  fiomach.  But  Morgagni  and  Haller  have  fel- 
dora  leen  fuch  an  appearance ; and  Sabatier  obferves,  that, 
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when  fuch  an  appearance  is  met  with,  it  may  be  confidered 
as  the  efFeft  of  difeafe,  and  that  nothing  is  more  doubtful 
than  the  exiftence  of  glands  in  this  place. 

On  the  inner  furface  of  the  fmall  extremity  of  the  fto- 
mach,  at  the  place  where  it  ends  in  the  inteftinal  canal,  we 
obferve  a broad,  thin,  circular  border,  with  a roundifh  hole 
in  the  middle.  This  hole  is  the  inferior  orifice  of  the  fto- 
mach,  called  by  the  Greeks  pylorus,  which  fignjfies  a porter. 

This  border  is  a fold  or  duplicature  of  the  two  inner  coats 
of  the  ftomach,  the  nervofa  and  villofa  ; and  it  is  formed  in 
part  by  a fafciculus  of  fleihy  fibres  fixed  in  the  duplicature 
of  the  tunica  nervofa,  and  diftinguifhed  not  only  from  the  o- 
ther  flefiiy  fibres  of  the  extremity  of  the  ftomach,  but  alio 
from  thofe  of  the  inteftines,  by  a thin,  whitifh  circle,  which 
appears  even  through  the  external  or  common  coat,  round 
the  union  of  the  ftomach  and  inteftines. 

The'figure  of  the  pylorus  is  that  of  a ring  tranfverfely  flat- 
ted •,  the  inner  edge  of  which,  or  that  next  the  centre,  is 
turned  obliquely  toward  the  inteftines.  This  inner  edge  runs 
naturally  more  or  lefs  into  little  plaits  or  gathers,  like  the 
mouth  of  a purfe  almoft  fhut  ; all  which  particulars  are  very 
different  from  what  figures  and  dried  preparations  would 
make  us  believe.  It  is  therefore  a kind  of  fphin&er,  which 
can  contract  the  inferior  orifice  of  the  ftomach,  but  feems  not 
capable  of  {hutting  it  quite  clofe. 

Arteries  of  the  Jlomach.  The  principal  arteries  of  the  fto- 
mach are  the  coronaria  finiftra,  which  goes  firft  to  the  car- 
dia,  and  from  this  runs  along  the  fmall  curvature  j corona- 
ria dextra,  which  runs  from  the  arteria  liepatica  to  the  right 
end  of  the  fmall  curvature,  and  joins  the  coronaria  finiftra  ; 
gaftro-epiploica  dextra,  which  arifes  from  the  arteria  hepa- 
tica,  and  runs  along  the  great  curvature  $ arteria  gaftro-epi- 
ploica  finiftra  and  vafa  brevia,  which  arife  from  the  arteria 
fplenica,  and  run  along  the  left  end  of  the  great  curvature. 

Thefe 
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Thefe  two  arterial  arches  fend  a great  number  of  branches 
towards  each  other  on  both  fides  of  the  ftomaoh  •,  and  thefe 
branches  are  gradually  ramified  in  different  directions,  by 
very  different  divifions  and  fub-divifi'ons  ; the  greeted;  part  of 
which  communicate  with  thole  from  the  other  artery. 

From  thefe  frequent  ramifications  and  communications  of 
the  arterial  arches  of  the  ftomach,  two  different  reticular  tex- 
tures arife  ; one,  which  is  the  largeft,  lies  between  the  com- 
mon and  mufcular  coats  in  the  cellular  fubftances  found 
there ; the  other,  which'  is  very  fine,  lies  on  the  furfaee  of 
the  tunica  nervofa  This  latter  is  a production  of  the  firft, 
being  formed  by  means  of  a great  number  of  very  fhort  rami, 
which  go  out  from  the  other,  and  pafs  through  the  final!  in- 
terflices  between  the  fibres  of  the  muicular  coat. 

By  artificial  injections  we  can  fliew  a third  extremely  fine 
reticular  texture  of  capiiiary  vefiels,  which  run  between  the 
glandular  bodies  and  papillae  of  the  tunica  villofa.  Thefe  do 
not  feem,  in  their  natural  flate,  to  be  purely  blood- vefiels,  as 
inflammations  and  injections  may  incline  us  to  think. 

The  arteries  of  the  ftomach  come  originally  from  the  cae- 
liaca,  by  means  of  the  hepatica,  fplenica,  and  coronaria.  The 
pylorica  and  mefenterica  fuperior  likewife  contribute  to  them 
by  communications,  more  or  lets  immediate.  They  commu- 
nicate alfo  with  the  mammariae  internae,  and  diaphragmati- 
cae,  and,  by  means  of  the  epigaflrica  finiftra,  with  the  me- 
fenterica inferior. 

Veins  of  the  Jlomnch.  The  veins  of  the  ftomach  are  ramifi- 
cations of  the  vena  portae  in  general  ; and  in  particular  of 
the  meferaica  major,  fplenica,  and  mefenterica  inferior  ; the 
diflribution  of  which  may  be  feen  in  the  defeription  of  the 
veins.  They  accompany  the  arteries  more  or  lefs,  and  form 
nearly  the  fame  kinds  of  arches  and  reticular  textures  ; with 
this  difference,  that  they  are  proportionally  greater,  their  re- 
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ticular  areolae  larger,  and  their  external  communications  more 
frequent. 

Nerves  of  the  Jlomach.  Between  the  common  and  mufcular 
coats  of  the  llomach,  we  find  a great  number  of  nerves  of  dif- 
ferent fizes.  Many  of  them  accompany  each  other,  in  form 
pf  a broad  flat  fafciculus,  along  the  fmall  curvature  of  the  ho- 
rn a ch,  from  the  fuperior  to  the  inferior  orifice.  The  reft  are 
fpread  in  different  directions,  on  the  fides,  extremities,  and 
great  curvature,  forming  at  different  diftances  a kind  of  reti- 
cular plexus,  from  which  a great  number  of  filaments  are  de- 
tached to  the  inner  coats. 

They  arit'e  chiefly  from  the  nervi  fympathetici  medii,  or; 
eighth  pair,  by  means  of  the  plexus  coronarius  ftomachicus 
formed  round  the  fuperior  orifice  of  the  ftomach,  by  the  ex- 
paniion  of  the  extremities  of  two  large  ropes,  which  run  dowu 
upon  the  oefophagus,  by  the  name  of  nervi  JJomach'ui  The 
great  lympathetic  nerve,  commonly  called  inter cojlalis,  con- 
tributes likewife  to  them,  by  communicating  filaments,  which 
the  plexus  ftomachicus  receives  from  the  femilunar  ganglions 
of  the  plexus  liepaticus,  and  particularly  from  the  plexus  fple- 
nicus  bee  Walter’s  beautiful  and  accurate  Tables  of  the 
Nerves,  of  the  Thorax,  and  Abdomen. 

Ufes  of  the  fiomach.  The  ftomach  receives  in  general  what- 
ever the  mouth  and  tongue  fend  thither  through  the  canal  of 
the  oefophagus : But  its  particular  ufe  is  to  receive  the  ali- 
ments ; to  contain  them  for  a longer  or  fhorter  time,  in  pro- 
portion as  they  are  more  folid  or  fluid  ; and  to  digeft  them, 
that  is,  to  put  them  in  a condition  to  be  turned  into  that  nu- 
tritious fluid  called  chyle. 

This  operation,  which  goes  by  the  general  name  of  cligef- 
ticn , and  by  which  chyliflcation  begins,  is  performed  partly 
by  the  fuccus  gaftricus,  which  flows  continually  from  the  tu- 
nica villofa,  and  partly  by  the  continual  contra&ion  and  re- 
laxation of  the  mufcular  coat.  Thefe  motions  in  men  are 

but 


Chap.  fir.  VENTRICULUS.  307 

bat  very  weak,  and  nowife  fufficient  for  digeftion,  without 
the  affiftance  of  the  alternate  motions  of  the  diaphragm  and 
mufcles  of  tire  abdomen. 

The  pylorus,  or  ftefhy  circle  of  the  inferior  orifice  of  the 
ftomach,  ferves  to  retain  the  aliments  in  it  till  they  have  ac- 
quired a fufficient  degree  of  fluidity  to  pals  eaiily  through 
that  opening.  But,  by  a particular  irritation  of  the  nmfcular 
coat  of  the  ftomach,  and  ftill  more  by  a violent  contraction 
of  the  diaphragm  and  mufcles  of  the  abdomen,  the  contents 
of  the  ftomach  may  be  very  foon  forced  towards  the  fmall 
extremity,  and  pufhed  through  the  pylorus. 

The  gentle  and  alternate  motions  of  the  orbicular  fibres  of 
the  mulcular  coat  may  affift  in  fending  through  the  pylorus, 
in  the  natural  way,  the  aliment  that  is  fufficiently  digefted. 
This  was  called  the  periflaltic  or  vermicular  motion , by  thofe 
who  believed  that  it  is  fucceffively  reiterated,  like  that  of 
earth-worms  when  they  creep. 

Trituration  might  be  a proper  enough  term  for  this  opera- 
tion, provided  it  be  made  to  fignify  only  a gentle  agitation  or 
aCtion  of  the  flefliy  fibres  in  a fubftance  continually  moiftened 
by  the  gaftric  liquor,  and  not  a violent  grinding  of  a dry 
fubftance. 

The  fituation  of  the  ftomach,  which  is  nearly  tranfverfe,  13 
likewife  of  ufe  in  making  the  aliment  remain  long  enough  in 
that  cavity  ; and  may  ferve  to  make  the  length  of  this  ftay,  in 
fome  meafure,  arbitrary,  by  means  of  the  different  poftures  of 
the  body  •,  for,  when  we  lie  on  the  left  fide,  the  aliment  muffc 
remain  longer  than  when  we  lie  on  the  right.  Sec. 

The  obliquity  of  the  ftomach  may  ferve  to  clear  up  a diffi- 
culty that  very  much  torments  thofe  who  believe  that  both 
orifices  of  the  ftomach  lie  on  the  fame  level;  which  is,  how 
any  heavy  fubftance,  once  got  into  the  ftomach,  can  ever  rife 
again  to  this  level,  to  pafs  into  the  inteftines. 
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§ 3*  V/j<?  Intejlines  in  general. 

Situation,  ft  ze,  and  div'fion  of  the  intejlines.  Between  the 
pylorus  and  the  very  lowed:  part  of  the  abdomen  lies  a long 
canal,  bent  in  a great  many  different  directions  by  numerous 
convolutions  or  turnings,  called  the  intejlines. 

I his  canal,  thus  folded  and  turned,  forms  a confiderable 
bulk,  which  fils  the  greateft  part  of  the  cavity  of  the  abdo- 
men ; and  it  is  connected  through  its  whole  extent  to  mem- 
branous productions  or  continuations  of  the  peritonaeum, 
principally  to  thofe  called  the  mefentery  and  mefocolon;  of 
which  hereafter. 

The  incurvations  of  the  internal  canal  form  two  arches  ; 
a fmall  one,  by  which  it  is  connected  to  the  mefentery  and 
mefocolon  ; and  a great  one  on  the  oppofite  fide,  which  lies 
loofe.  1 he  whole  canal  is  generally  about  fix  or  feven  times 
as  long  as  the  fubject. 

The  inteftinal  canal  is  neither  of  an  equal  fize  nor  thick- 
nefs  through  its  whole  length  ; from  whence  anatomifis  have 
taken  occafion  to  confider  its  different  portions  as  fo  many 
particular  inteftines,  and  to  divide  them  all  into  fmall  and 
great. 

And  as  they  ftill  found  fome  differences  in  each  clafs  taken 

altogether,  they  divided  each  into  three  portions,  which  they 

diftinguifhed  by  particular  names.  In  the  fmall  inteftines, 

the  three  portions  are  named  duodenum , jejunum , and  ileum  ; 

and  in  the  great  inteftines,  caecum,  colon,  and  reElum. 

\ 

Strutture  of  the  intefines.  The  inteftines  in  general  are 
compofed  of  feveral  coats,  much  in  the  fame  manner  with 
the  ftomach.  The  firft  and  outermoft  is  a continuation  of 
the  mefentery,  or  of  fome  other  elongation  or  duplicature  of 
the  peritonaeum. 


This 


I 


Chap.  m.  INTESTINES.  30n 

This  is  commonly  termed  the  common  coat ; and  it  lias  a 
cellular  fubftance  on  its  inner  furface,  like  that  of  the  ft0- 
mach,  which  M.  Ruyfch  thought  fit  to  call  a diftinCt  coat  by 
the  name  of  tunica  cellulofa. 

The  fecond  coat  of  the  inteflines  is  flefliy  or  mufcular, 
and  made  up  of  two  planes  ; one  external,  the  other  internal. 
The  external  plane  is  very  thin,  and  its  fibres  longitudinal  ; 
the  internal  plane  is  thicker,  and  its  fibres  run  tranfverfely 
round  the  circumference  of  the  inteftinal  cylinder. 

It  would  appear  that  thefe  fibres  are  neither  fpiral,  n<Sr  are 
they  formed  of  perfect  circles  or  of  rings  ; but  they  feem  rather 
to  be  fegments  of  circles,  difpofed  much  in  the  fame  manner 

as  in  the  flomach,  and  thus  furrounding  entirely  the  intefti- 
nal  canal.  * 

Thefe  two  planes  adhere  clofely  together,  and  are  fepa- 
rated  with  great  difficulty.  They  adhere  likewife  to  the 
common  coat  by  the  intervention  of  the  cellular  fubftance, 
which  is  in  greater  quantities  on  the  fide  next  the  mefentery 
than  on  the  other. 

vl  he  third  coat  is  caljed  nervofa,  and  is  fomething  like  that 
of  the  ftomach.  It  has  a particular  plane,  which  ferves  as  a 
balls  to  fuftain  it,  made  up  of  very  fine  ftrong,  oblique  fi- 
bres, which  feem  to  be  of  the  ligamentary  or  tendinous  kind. 

lo  fee  this  plane  diftindtly,  a portion  of  the  inteftines  muft 
be  inflated,  the  common  coat  removed,  and  the  flefhy  fibres 
fcraped  off. 

This  coat  fuftains  two  reticular  fubftances,  which  are  both 
vafcular,  one  arterial,  the  other  venal,  accompanied  by  a great 
number  of  nervous  filaments.  ihefe  veflels  and  nerves  are 
productions  of  the  mefentcric  veflels  and  nerves  and,  as  they 
furround  the  whole  canal  of  the  inteftines,  fome  anatomifts 
have  formed  them  into  a diftinft  coat,  by  the  name  of  tunica 
vafculofa. 
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The  nervous  coat  fends  off  from  it's  inner  furface  a great 
number  of  portions  or  fepta,  more  or  lefs  circular,  which  con- 
tribute to  the  formation  of  what  are  called  valvular  conniven- 
tes  ; of  which  hereafter.  It  likewife  feems  to  fuftain  feveral 
different  glandular  bodies,  which  we  difcover  in  the  cavity  of 
the  inteftines. 

The  fourth  or  innermoft  coat  is  very  foft,  and  is  named 
tunica  vitlofa.  It  has  the  fame  extent  with  the  third  coat, 
which  fupports  it  ; and  it  lines  all  the  fepta  of  that  third  coat ; 
but  it  is  not  uniform  through  the  whole  canal,  as  we  fhall 
(hew  in  the  particular  defcription. 

It  is  now  generally  believed  that  the  fourth  coat  is  a conti- 
nuation of  that  in  the  ftomach,  and,  of  confequence,  from 
the  epidermis. 

Inte'ftina  temiia.  The  fmall  inteftines  form  one  continued 
uniform  canal  ; and,  although  three  portions  of  it  have  three 
different  names,  yet  we  have  no  fufficient  marks  whereby  to 
diftinguifh  them,  to  fix  the  precife  extent  or  length  of  each 
portion,  or  to  fettle  its  juft  limits. 

The  firft  and  fmalleft  portion  of  the  whole  canal  is  called 
duodenum  ; the  fecond,  which  is  much  longer,  jejunum  and 
the  third,  which  is  ftiil  longer  than  the  fecond,  ileum. 

§ 4.  lntejiinum  Duodenum. 

The  firft  portion  of  the  fmall  inteftines  was  called  duo- 
denum , from  the  length  aferibed  to  it  by  the  antients,  viz. 
the  breadth  of  twelve  fingers  ; and  the  moderns  need  not  ca- 
vil much  about  this  length,  if  it  is  meafured  with  the  ends  of 
the  fingers  of  the  fubjett. 

This  inteftine  having  arifen  from  the  pylorus,  is  immedi- 
ately bent  a little  backward  and  obliquely  downward  ; then 
it  bends  a fecond  time  toward  the  right  kidney,  to  which  it  is 
a little  connected  ; and  from  thence  paffes  before  the  renal 
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artery  and  vein,  amending  infenfibly  from  right  to  left,  till  it 
gets  before  the  aorta,  and  laft  vertebrae  of  the  back.  It  con- 
tinues its  courfe  obliquely  forward  by  a gentle  turn,  which 
may  be  reckoned  a third  incurvation,  and  alfo  the  extremity 
of  the  duodenum. 

Through  this  whole  courfe  the  duodenum  is  firmly  bound 
down  by  the  folds  of  the  peritonaeum,  efpecialiy  by  a tranf- 
verfe  duplicature  which  gives  origin  to  the  mefocolon.  The 
two  lamina  of  this  duplicature  being  at  firft  feparate,  and  foon 
afterward  uniting,  mud  leave  a triangular  fpace  between 
them,  which  is  lined  with  a cellular  fubftance. 

It  is  in  this  fpace  that  the  duodenum  adheres,  by  means  of 
the  cellular  fubftance,  to  the  parts  already  named  ; and  the 
inteftine  is  contained  therein,  as  in  a cafe  ; fo  that,  without 
diffeftion,  we  can  fee  nothing  but  its  two  extremities  •,  and 
even  thefe  are  hid  by  the  colon,  and  by  the  firfi.  convolutions 
of  the  jejunum. 

Struciure  of  the  duodemmi.  The  firfi;  coat  of  the  duodenum 
is  confequently  different  from  that  of  the  other  fmall  intef- 
tines,  having  this  peculiar  to  it,  that  it  does  riot  inveft  the 
whole  circumference  of  the  inteftine  ; becaufe,  through  the 
greateft  part  of  the  length,  it  lies  in  the  triangular  fpace  al- 
ready mentioned ; and,  for  the  fame  reaion,  there  is  a greater- 
quantity  of  cellular  fubftance  belongs  to  the  outer  coat  of  the 
duodenum  than  to  that  of  the  other  inteftines. 

The  mufcular  coat  of  the  duodenum  is  thicker  than  in  the 
jejunum  and  ileum. 

The  tunica  nervofa  and  villofa  form  conjointly,  on  the  in- 
fides  of  this  inteftine,  a great  number  of  fmall  duplicatures, 
which  advance  into  the  cavity  more  or  lefs  directly,  like  por- 
tions of  circular  planes,  with  one  edge  fixed  to  the  inteftine, 
and  the  other  loofe.  Thefe  are  what  anatomifts  call  valvulae 
( onniveates . 
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The  loofe  or  floating  edge  of  thefe  valves  is  formed  into 
fmall  gathers  or  waves  in  the  natural  ftate.  The  whole  fur- 
face  of  thefe  duplicatures  or  valves  is  villous,  as  well  as  that 
of  the  inteftines  between  them. 

The  villi  of  this  inteftine  are  thicker  than  in  the  flomach ; 
but  the  texture  of  them  in  man  is  not  like  hairs,  as  they  are 
commonly  reprefented  in  figures,  but  rather  like  that  of  a 
fungous  granulated  fubftance  compofed  of  an  infinite  num- 
ber of  very  fine  papillae  of  different  figures  ; in  which  we 
fee,  through  a microfcope,  a multitude  of  deprefled  points  or 
pores,  by  which  their  whole  furface  feems  to  be  pierced. 

By  the  fame  help  we  obierve,  on  different  place:  of  the  in- 
ner furface  of  this  inteltine,  Jeveral  round  villous  ti  v-t  r les, 
riling  like  fmall  verrucae  at  different  diftances  iroiu  each 
other. 

This  fubftance  fuftains  an  infinite  number  of  capillary  vef- 
fels  of  different  kinds ; for  betides  the  blood- veflels,  we 
fometimes  obferve  a great  number  of  white  filaments  which 
run  through  it,  and  end  at  its  inner  furface  like  lo  many 
capillary  roots  of  the  veflels  called  venae  lacleae.  When 
the  villous  fubftance  is  examined  in  the  microfcope,  befides 
the  blood-veflels,  numerous  follicles  are  obferved  lodged  in 
cellular  fubftance.  Thefe  have  been  confidered  as  the  origin 
of  the  ladteal  veflels,  and  have  been  called  ampullulae  of  Lei - 
herhihn.  becaufe  he  firft  difeovered  them. 

7 j 

The  fungous  fubftance  which  bind  thefe  capillary  filaments 
together,  and  furrounds  them,  is  very  tender;  and  the  capil- 
lary extremities  of  the  fmall  blood  veflels  diftributed  through 
ir,  feem  to  be  turned  toward  the  pores  of  the  papillae. 
Through  thefe-pores  a mucous  fluid,  more  or  lefs  tranfparent, 
is  difeharged,  which  continually  moiftens  the  cavity  of  the 
inteftine. 

Glands  of  the  duodenum.  The  internal  furface  of  the  duo- 
denum is  furnifhed  with  a great  number  of  fmall  flat  glan- 
dular 
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dular  tubercles,  named  after  Brunner,  which  are  raifcd  on 
the  fides,  and  depreffed  in  the  middle  by  a kind  of  foflula  j 
and  they  are  more  numerous  near  the  beginning  of  this  in- 
teftine  than  any  where  elfe.  About  the  pylorus  they  lie  as 
it  were  in  heaps  or  cluflers  ; and  from  thence  the  diftance 
between  them  increafes  gradually  ail  the  way  to  the  other  ex- 
tremity where  they  are  lingle. 

Thefe  glands,  when  examined  carefully,  appear  like  little 
bladders,  with  the  orifices  turned  towards  the  cavity  of  the 
intefline,  and  the  bodies  fixed  in  the  fpongy  fubitance  next 
the  nervous  coat.  They  furnifh  a particular  fluid,  which  is 
often  found  to  be  vifcid. 

The  biliary  orifice  of  the  duodenum.  In  the  inner  furface  of 
the  duodenum,  almort  at  the  lower  part  of  the  firfi:  incurva- 
tion, and  on  the  fhortejl  fide,  there  is  a longitudinal  emi- 
nence, in  the  point  or  apex  of  which  lies  a particular  open- 
ing. which  is  the  orifice  of  the  dudtus  biliarius,  within  which 
the  du£!us  pancreaticus  likewife  opens. 

This  intefline  is  commonly  the  wideft,  though  the  fllOrt- 
eft,  of  the  intefiina  tenuia,  and  has  been  called  by  fome  au- 
thors ventriculus  fuccenturiatus ; and  is  inverted  with  more 
cellular  fubftance,  el'pecially  while  within  its  triangular  cafe, 
where  it  wants  the  outer  coat  which  the  others  have ; and 
confequently  it  is  more  eafily  dilatable  by  the  ftibrtances 
which  might  otherwife  flick  within  it. 

norm.!'*  7v ■ f • ' t ‘ . , i r * 

. Intcf intern  Jejunum. 

Situation  and  fze  of  the  jejunum.  The  jejunum,  fo  called 
becaufe  it  is  oftener  found  empty  than  the  ileum,  begins  at 
the  lafe  incurvation  cf  the  duodenum,  and  is  there  connec- 

1 

ted  to  the  beginning  of  the  mefocolon. 

From  thence  it  bends  downward  from  left  to  right,  and 
obliquely  forward,  or  from  the  vertebrae,  and  makes  feveral 
Vol,  II.  R r ccuv 


314  INTESTINUM  JEJUNUM.  Part  VI. 

convolutions,  which  lie  chiefly  in  the  upper  part  of  the  um- 
bilical region.  Through  all  this  courfe  it  is  connected  to  the 
mefentery,  in  the  manner  that  fhall  be  explained  hereafter. 

It  is  a difficult  matter  to  fix  the  exaft  bounds  between  this 

inteftine  and  the  ileum,  The  external  marks  of  a redder 

colour  in  the  one  than  the  other,  though  generally  common, 

are  not  conftant;  and  the  internal  marks  fixed  from  the  plu- 

% 

rality  of  valvulae  conniventes  are  indeterminate,  and  often- 
times appear  only  from  diffedlion. 

Thefe  two  inteftines  may  be  better  diftinguifhed  by  their 
(different  fituations,  which  are  very  regular  ; but  as  even 
this  mark  is  not  particular  enough,  the  moft  eafy  way  that  I 
have  been  able  to  contrive,  and  which  will,  in  moft  cafes,  be 
found  lufficiently  exact,  is  to  divide  both  inteftines  into  five 
parts,  and  to  allow  nearly  two  fifths  to  the  jejunum,  and 
three-fifths  and  a little  more  to  the  ileum. 

Structure  oj  the  jejunum.  The  coats  of  the  jejunum  are 
nearly  of  the  fame  ltrudture  with  thofe  of  the  duodenum, 
but  thinner.  The  common  coat  is  a continuation  of  the  ine- 
fentery  ; and  the  cellular  fubftance  is  in  lefs  quantity  than  in 
the  duodenum,  and  indeed  feems  to  be  altogether  wanting 
along  the  great  curvature  of  the  convolutions,  where  the  lon- 
gitudinal fibres  of  the  mulcular  coat  adhere  very  clofely  to 
£he  external  membrane. 

This  mulcular  coat  is  not  fo  ftrong  as  that  of  the  duode- 
num. The  longitudinal  plane  of  fibres  is  very  thin,  and  al- 
moft  imperceptible,  except  along  the  great  curvature,  oppo- 
fite  to  the  connexion  of  the  mefenfery,  where  we  fee, 
through  the  membranous  coat,  a kind  of  whitifh  ligamenta- 
ry  band,  about  the  third  part  of  an  inch  in  breadth,  which 
is  continued  along  ihe  great  curvature  of  all  the  convolutions 
pt  this  inteftine,  and  of  the  ileum. 

'ibis  Tgimentary  band  is  like  thofe  which  we  obferve  on 
jhp  fides  of  the  hnall  extremity  of  the  flomach.  It  adheres 

perfe&ly 
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perfectly  to  the  membranous  coat,  and  to  the  longitudinal  fi- 
bres of  the  mufcular,  which  are  here  more  viilble,and  appear 
to  be  ftronger  than  in  any  other  place. 

The  tunica  nervofa,  which  we  choofe  rather  to  call  reticu- 
laris, and  its  proper  cellular  or  lanuginous  fubftance,  have  no- 
thing peculiar  to  them  more  than  has  been  already  laid  about 
the  inteflines  In  general.  By  blowing  artfully  into  this  fub- 
ftance, it  may  be  made  to  fwell  fo  much,  round  the  whole 
cavity  of  the  inteftines,  as  to  deftroy  all  the  duplicatures  or 
valvulae  conniventes. 

Thefe  valves  in  this  inteftine  are  very  broad,  very  nume- 
rous, and  very  near  each  other.  On  the  fide  of  the  great 
curvature,  their  circumference  is  continuous  and  uniform  3 
but  next  the  fmall  curvature,  there  are  feveral  breaks  in  them, 
the  extremities  of  fome  advancing  beyond  the  reft,  and  ter- 
minating  in  points,  home  of  thefe  valves  go  quite  round, 
others  only  fome  part  of  the  way ; and  fome  of  them  are 
very  imall,  which  go  obliquely  between  two  large  ones,  form* 
ing  a kind  of  communication. 

The  papillae  of  the  tunica  viliofa  are  here  more  raifed* 
loofe,  and  floating  than  in  the  duodenum  ; and  each  of  them 
feems  to  be  divided  into  feveral  others,  by  incifures  of  a very 
Angular  kind.  In  other  refpe£ls  they  nearly  agree  with  what 
was  faid  in  the  defcription  of  the  inteflines  in  general.  The 
obfervations  and  figures  publifhed  by  M.  Helvetius,  firft  phy- 
fician  to  the  French  Queen,  in  the  Memoirs  ofNthe  Royal  A- 
cademy,  exprefs  thefe  papillae,  and  the  whole  tunica  reticu* 
laris,  very  juftly. 

The  glandular  lacunae  of  the  jejunum  are  of  the  fame 
flrutturc  with  the  glandulae  Brunneri  or  duodenales ; buc 
they  are  difpofed  in  a different  manner.  They  are  partly  An- 
gle, at  different  diftances  from  each  other ; and  partly  in  fe- 
veral clufters,  like  flat  oblong  bunches  of  grapes,  called  plexus 
glauduloft  Peyeri.  1 hefe  are  in  the  largeft  quantity  near  the 

great 
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great  curvature,  and  they  crofs  through  feveral  valvulae  con- 
niventes  at  once. 

The  veffels,  nerves,  connexions,  &c.  muft  be  referred  till 
the  melentery  has  been  delcribed. 

§ 6.  Intejiinum  Ileum. 

Situation  of  the  ileum.  'I  he  convolutions  of  this  inteftine 
furround  thofe  of  the  jejunum  on  the  two  lateral  and  lower 
lides,  and  it  paffes  in  a winding  courfe  from  the  left  fide,  by 
the  liypogaftrium,  to  the  right  fide,  where  it  terminates  a lit- 
tle below  the  right  kidney,  joining  the  inteftina  craffa,  in  the 
manner  that  we  lhall  relate  hereafter.  The  lateral  convolu- 
tions are  fupported  by  the  offa  ilium,  fo  called,  not  from  this 
inteftine,  but  from  the  region  of  the  abdomen  termed  ilia . 

hrufture  of  the  ileum.  The  ftruXure  of  the  ileum  is  much 
the  fame  with  that  of  the  jejunum  ; only  the  internal  dupli- 
catures,  or  valvulae  conniventes,  decreafe  gradually  both  in 
number  and  fize.  Near  the  extremity  of  the  ileum  their  di- 
rection is  changed  ; and  inftead  of  being  tranfverfe  or  circu- 
lar, they  become  longitudinal,  and  terminate  in  a kind  of 
pylorus,  which  advances  into  the  cavity  of  the  great  intef- 
tines,  as  we  fhall  lee  prefently. 

We  obferve  likewife  in  this  inteftine,  as  in  the  jejunum, 
fingle  or  folitary  glands  or  lacunae,  and  alfo  reticular  glands, 
or  glands. in  clutters  •,  the  laft  of  which,  at  the  extremity  of 
this  inteftine,  are  often  of  a large  extent  : But  the  greateft: 
part  of  thefe  glands  appear  to  be  flatter  here  than  in  the  je- 
junum. The  cellular  lubltance  of  the  external  coat  is  in  lefs 
quantities  than  in  the  foregoing  inteftines ; and  the  ileum 
appears  commonly  more  pale,  or  not  fo  red  as  the  jejunum. 

Sometimes,  though  rarely,  we  meet  with  procefles  fent  off 
from  the  jejunum  or  ileum,  and  of  the  fame  ftrufture  with 
thefe  inteftines.  Their  form,  being  ftmilar  to  that  of  the  finger 
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of  a glove,  appears  to  have  given  them  the  name  of  appendices 
digita/es.  1 hey  are  mentioned  by  different  anatomifts,  and 
have  fometirnes  been  found  to  form  true  herniae.  o 

1 he  velTels,  nerves,  connexions,  &c.  muft  be  referred  t* 
the  hiftory  of  the  mefenterv. 

§ 7.  The  Intefina  CraJJh  in  general. 

The  great  inteftines  are  one  continued  canal,  divided  into 
three  portions,  like  the  final!  ones.  This  canal  begins  by  a 
kind  of  facculus  or  bag,  which  is  reckoned  the  firft  of  the 
three  portions,  and  called  caecum . dhe  fecond  portion,  cal- 
led colon , is  the  longeft  of  the  three,  and  is  diftinguifhed  from 
them  by  a great  number  of  particular  eminences  or  convexi* 
ties,  which  appear  on  its  outer  furface  through  its  whole 
length.  The  laft  portion  is  named  veElum ; being  more  uni- 
form, narrower,  thicker,  and  much  fhorter,  than  the  colon. 

The  ftruXure  of  the  great  inteftines  is  nearly  the  fame 
with  that  of  the  fmall  ones,  in  regard  both  to  the  number 
and  difpofition  of  their  coats.  They  are  fhorter,  and  have 
fewer  convolutions,  but  are  much  more  capacious.  The  coats 
in  general  are  ftronger,  but  elpecially  the  mufcular  coat.  The 
villi  and  mucilaginous  glands  are  different ; and  there  arc  se- 
veral other  things  relating  to  them  which  will  come  in  better 
in  the  particular  hiftory. 

Situation  and ftruclure  of  the  caecum.  The  inteftinum  cae- 
cum is  only  a round  fliort  broad  bag,  the  bottom  of  which  is 
turned  downward,  and  the  mouth  or  opening  upward.  It 
lies  under  the  right  k.dney,  and  is  hid  by  the  laft  convolu- 
tion ( t the  ileum.  It  has  nothing  to  dillinguifh  it  from  the 
colon,  excepting  that  it  is  a little  wider,  is  fhut  at  its  under 
end,  and  gives  origin  to  the  appendicula  vermiformis. 

Appendical  a vermiformis.  On  one  fide  of  the  bottom  of  the 
caecum  lies  an  appendix,  refembllng  a fmall  inteftine,  nearly 

of 
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of  the  fame  length  with  the  caecum,  but  very  {lender.  It  is 
termed  appendicula  vermiformis , from  its  fuppofed  refemblance 
to  an  earth-worm.  Its  common  diameter  is  not  above  a 
quarter  of  an  inch.  By  one  extremity  it  opens  laterally  and 
a little  obliquely  into  the  bottom  of  the  caecum  ; and  the 
other  extremity  is  clofed,  being  fometimes  greater,  fome- 
times  fmaller,  than  the  reft  of  the  appendix. 

It  has  fome  contortions,  like  thofe  of  a worm  when  it  is 
touched,  from  whence  comes  the  epithet  of  vermicular  is  or 
vermiformis.  Its  ftrufture  refembles  nearly  that  of  the  other 

inteftines. 

The  internal  coat  of  this  appendix  is  folliculous,  like  that 
of  the  duodenum *,  and  it  is  likewife  reticular,  the  mefhes 
being  the  glandular  lacunae,  which  continually  dilcharge  a ’ 

fluid  into  its  cavity. 

It  has  often  been  difputed  whether  this  appendix,  or  the 
large  portion,  which  is,  as  it  were,  the  head  of  the  colon, 
ought  to  be  called  the  caecum  ; but  the  general  divifion  of  the 
inteftines  into  great  and  fmall,  leaves  no  room  to  doubt  of  its 
being  only  an  appendix  in  man,  whatever  reafon  there  may 
be  for  talking  differently  with  refpeft  to  brutes  and  birds. 

Through  the  membranous  or  common  coat  of  the  caecum, 
we  fee  three  white  muicular  ligamentous  looking  bands, 
which  adhere  very  clolely  both  to  the  outer  and  mufcular 
coat  One  of  them  is  hid  by  the  adhelion  of  the  mefocolon  ; 
and  all  the  three  divide  the  caecum  longitudinally  into  three 
parts  more  or  lefs  equal. 

They  all  unite  on  the  appendicula  vermiformis,  and  cover 
its  whole  outer  fide  immediately  under  the  common  coat. 
Though  they  appear  exteriorly  on  the  caecum  to  be  ligamen- 
tary, they  are  made  up  anteriorly  of  fleftiy  fibres  which  ac- 
company and  ftrengthen  the  longitudinal  fibres  of  the  mufcu- 
lar coat. 
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The  villous  fubftance  of  the  inner  coat  of  the  caecum  is 
very  fhort,  and  furnlfhed  in  feveral  places  with  glandular  la- 
cunae or  folitary  glands,  broader  than  thofe  of  the  fmall  in- 
teftines. 

I hefe  glandular  lacunae  or  folliculi  are  flattened  and  de- 
prefled  in  the  middle  like  fmall  pox.  When  we  blow  through 
a pipe  into  thefe  lacunae  without  touching  them,  the  folliculi 
are  inflated,  and  reprefent  little  cups  with  a hole  in  the  middle 
of  their  convex  fide. 


§ 8.  InteJHnum  colon. 

Situation  and Jlruciure  of  the  colon.  The  colon  is  the  mo  ft 
conhderable  of  all  the  inteflines.  From  the  caecum,  of  which 
U is  a continuation,  it  reaches,  in  form  of  an  arch,  above  the 
umbilical  region,  and  to  the  lower  part  of  the  left  hypochon- 
dnum.  Its  continuity  is,  however,  a little  interrupted  by 
the  ileum,  which  advances  into  the  cavity  of  the  colon,  and, 
together  with  a certain  fold  of  that  inteftine,  forms  what  is 
called  valvula  coli. 

The  whole  convex  fide  of  the  colon  is  divided  longitudi- 
nally into  three  parts,  by  three  mulcular  bands,  hrlt  known 
to  byivius  and  huftachius,  continued  from,  and  of  the  lame 
ftructure  with,  thole  of  the  caecum.  Two  of  theie  bands 
run  on  each  fide  along  the  great  curvature  of  the  colon  ; 
and  the  third  along  the  fmall  curvature. 

I he  uppermoll  band  of  the  two  that  belong  to  the  great 
curvature  is  the  broadelt  of  the  three  ; that  which  belongs 
to  the  fmall  curvature  is  the  narroweft,  and  it  lay  hid  by  the 

connection  of  the  mefocolon,  till  it  was  brought  to  light  by 
M.  Morgagni. 

Fhefe  three  longitudinal  bands  do  the  office  of  longi- 
tudinal fraena,  between  which  this  inteftine  is,  through  its 
whole  length,  alternately  deprefled  into  tranfverfe  folds,  and 

raifed 
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raifed  into  confiderable  eminences.  All  the  folds  are  dupli- 
cating, which  form  portions  of  valvulae  conniventes  in  the 
cavity  of  the  inteftine  ; and  the  eminences  form  receptacles, 
called  the  cells  of  the  colon. 

All  the  coats  of  the  colon  concur  equally  to  the  formation 
of  thefe  duplicatures  and  cells,  the  depth  of  which  decreafes 
gradually  toward  the  extremity  of  the  inreftine,  and  neither 
of  them  jjo  any  further  than  the  ligamentary  bands. 

Thefe  portions  of  the  colon  which  are  immediately  covered 
by  the  ligamentary  bands,  are  fmooth,  and  without  rugae  ; 
and  therefore,  if  thefe  bands  alone  are  cut  acrois,  the  intef- 
tine is  not  iufficiently  elongated  to  deftjroy  all  the  folds  and 

cells.  . . 

The  common  coat  on  one  fide  is  a continuation  of  the  me- 

focolon,  and  on  the  other  fide  it  contributes,  by  the  fame 

continuation,  to  form  the  omentum.  The  longitudinal  hbres 

of  the  mnfcuiar  coat  are  very  flender,  excepting  in  the  bands 

already  mentioned  ; and  thofe  which  aniwer  to  the  annular 

or  circular  fibres  of  the  imall  inteftines,  are  only  fegments 

ttretched  over  the  eminences  and  folds,  fhe  other  coats 

nre  nearly  as  in  the  caecum ; only  the  glandular  lacunae  or 

fobtary  glands  are  broader  and  more  numerous. 

The  arch  of  the  colon  begins  under  the  right  kidney,  near 

the  haunch.  It  runs  up  on  the  forefide  of  that  kidney  to 

which  it  is  connected  ; pates  under  the  vef.cula  fcllis,  which 

tinpes  h with  a yellow  colour  at  that  place;  and  continues 

its  coUrfc. before  the  firft  incurvation  of  the  duodenum,  to 
which  it  adheres,  and  partly  hides  it.  in  this  part  of  its 
courfe,  therefore,  there  is  a remarkable  connexion  between 
the  colon,  duodenum,  right  kidney,  and  veficula  fdhs. 

From  thence  the  arch  cf  the  colon  runs  berore  the  grea 
convexity  of  the  ftomach,  and  fometimes  a little  low,r  , i 
then  turns  backward  under  the  fplcen,  in  the  left  hypoc  on- 
drium;  it  runs  down  on  the  forefide  of  the  left  i ney,  o 


1NTESTINUM  COLON. 


321 


Chap-  HI. 

which  it  is  connected  ; below  this  kidney,  it  turns  toWArd 
the  vertebrae,  and  terminates  there  by  a double  incurvature, 
or  by  two  oppofite  convolutions,  which  reprelent  in  Come 

meafure  an  inverted  Roman  g. 

Thefe  laft  convolutions  of  the  colon  are  fometimes  multi- 
plied, and  even  advance  to  the  right  fide  of  the  pelvis  ; and 
along  the  great  arch,  and  the  two  lalt  incurvations,  there- are 
a kind  of  fringes,  called  appendices  colt  aclipofae , which  we  lhall 
afterwards  explain,  as  alio  the  connections  of  the  colon  with 
the  meiocolon  and  omentum. 

Valvula  cell.  At  the  place  Where  the  caecum  joins  the  co- 
lon, one  portion  of  the  circumference  of  both  is  deprefled, 
and  forms  a large  fold  on  the  infide,  which  advances  into 
the  cavity  of  the  inteftine,  and  gets  the  name  of  valve  of  the 
ileum,  of  the  caecum , or  of  the  cclon.  Some  have  named  it 
after  Bauhin,  wl'10  was  find  to  have  difeovered  it  accidentally 
at  Paris  in  1 579,  by  throwing  water  into  the  inteftines,  and 
finding  that  the  pafiage  was  obftrufted  at  the  end  of  the 
ileum  ; but  Vidus  Vidius  deferibed  it  feveral  years  before 
this.  It  is  a little  open  in  the  middle,  and  its  extremities  are 
very  thick,  by  the  mutual  duplicature  of  the  coats  of  the 
caecum  and  colon. 

The  extremity  of  the  ileum  is  as  it  were  grafted  in  the  o- 
pening  or  this  fold,  and  ftrcngly  united  to  its  fides  by  the 
adhefion  of  its  tranfverle  fibres  to  the  tranfverle  fibres  of  the 
caecum  and  colon. 

This  union  forms  a thick  ring,  which  likewife  advances 
into  the  common  cavity  of  the  caecum  and  colon,  where  it  is 
wrinkled  or  formed  into  gathers,  almofi:  like  the  lower  ex- 
tremity of  the  oefophagus,  the  pylorus,  or  infide  of  the  anus. 
Its  circumference  is  more  or  lefs  oval;  and,  by  a kind  of 
continuity  with  the  common  fold  of  the  caecum  and  colon,  it 
forms  two  productions,  which  M.  Morgagni  calls  the  retina- 
cula valvulae  Bauhini. 
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The  membranous  coat  of  the  extremity  of  the  ileum  is  con- 
tinued on  the  caecum  and  colon,  without  finking  into  any 
fold  at  the  place  where  the  ileum  enters  the  colon.  The  lon- 
gitudinal fibres  of  the  mufcular  coat  feem  here  to  be  con- 
founded with  the  neareft  circular  fibres  of  the  caecum  and 
colon. 

I he  inner  portion  of  the  mufcular  coat  of  the  ileum  runs 
in  between  the  circular  fibres  of  the  ileum,  and  colon,  as  into 
n common  fold  oi  thefe  two  inteftines  ; from  all  which  a 
thick  fhort  portion  of  a flefliy  tube  is  formed,  which  is  the 
circular  riling  already  mentioned. 

The  tunica  nervofa  and  villofa  of  the  extremity  of  the 
ileum  likewife  enter  the  common  cavity  of  the  caecum  and 
colon,  and  on  the  edge  ot  the  circular  riling  join  the  like 
coats  of  thefe  two  inteftines  ; fo  that  the  circular  riling  or 
ftiort  mufcular  tube  is  covered,  both  on  the  outer  and  inner 
fides  by  a nervous  and  villous  coat ; that  on  the  fide  being 
fupplied  by  the  ileum,  and  the  other  by  the  two  great  intef- 
tines. 

The  fituation  of  this  extremity  of  the  ileum  is  moft  com- 
monly tranlverfe,  and  is  inlerted  almoft  in  the  fame  direction 
in  the  common  cavity  of  the  two  inteftines  already  mention- 
ed ; but  it  is  often  a little  more  inclined  toward  the  caecum 
than  to  the  colon  ; and  whereas,  in  all  other  places,  the 
ileum  is  wide,  and  eafily  dilatable,  it  is  very  narrow  at  its 
infertion,  and  its  fides  are  more  folid  and  firm. 

it  is  chiefly  in  this  ftructure  that  the  mechanifm  of  the  in- 
fertion of  the  ileum  in  the  caecum  and  colon  confifts  ; about 
which  inlertion  or  opening  authors  are  very  much  divided, 
fome  reckoning  it  a valve,  others  only  a fphindter. 

It  is  very  evident,  from  what  we  have  faid,  that  it  is  a 
double  machine,  contrived  to  hinder  the  return  of  the  ex- 
crements. into  the  ileum,  becaufe  it  can  produce  this  eTFedl 
partly  as  a valve,  and  partly  as  a kind  of  fphindter.  The 
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dried  preparations  of  this  part  give  a very  falfe  idea  of  its 
ftrudture  and  conformation  ; and  the  fame  thing  is  to  be  faid 
of  the  opening  of  the  appendicula  vermiformis  into  the  cae-* 
cum. 

The  capacious  arch  of  the  colon  is  connected  by  both  ex» 
tremities  to  the  regio  lumbaris,  near  the  kidneys,  by  two  par- 
ticular ligaments,  one  on  the  right  tide,  the  other  on  the  left, 
which  are  only  fmall  duplicatures  of  the  peritonaeum,  more 
or  lels  tranfverf'e. 

The  remaining  portion,  which  forms  the  two  convolu- 
tions in  form  of  the  Roman  S,  contracts  below  the  left 
kidney,  being  narrower  there  than  lower  down,  ihe  coats 
of  this  portion  become  gradually  thicker  and  ftronger,  and 
likewife  the  ligamentary  bands,  which  approach  each  other 
by  degrees,  and  feem  to  increale  in  breadth. 

The  veflels,  nerves,  &c.  will  be  found  in  the  defcription  of 
the  mefentery. 

§ 9.  Inte/iinum  ReBum , and  Anus. 

Situation , figure , and  fize  of  the  reBum  The  laffc  of  all 
the  inteftiries  is  named  reBum , or  the  f might  gut,  from  its 
fituation  ; for,  when  viewed  direftly  forward,  it  appears  to 
run  down  in  a ftraight  courfe  from  the  laft  vertebra  of  the 
loins,  on  the  forefide  of  the  os  facrum,  all  the  way  to  the  os 
coccygis,  where  it  ends  in  what  is  called  the  anus. 

This  inteftine,  properly  fpeaking,  is  a true  continuation  of 
the  laft  convolution  of  the  colon  ; and  it  is  the  repolitory, 
fink,  and  common  fewer,  of  the  whole  inteftinal  canal.  It 
has  likewife  a fpecial  relation  to  the  bladder,  and  to  the  parts 
of  generation  in  both  fexes. 

The  reffum  having  palled  below  the  laft  vertebra  of  the 
loins,  to  the  infide  of  the  os  facrum,  is  bent  backward,  on 
that  concave  fide  to  which  it  is  connected,  in  the  manner 
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that  fhall  be  afterwards  explained  ; and  having  reached  the 
os  coccygis,  it  runs  likewifd  in  the  dire&ion  of  that  bone, 
and  bends  a little  forward,  terminating  beyond  the  extremi- 
ty of  the  coccyx. 

The  ilgure  of  this  intefline  varies  according  as  it  is  full  or 
empty  When  empty,  it  is  irregularly  cylindrical,  and  finks 
in  by  a kind  of  tranfverfe  folds  ; and  in  that  hate  it  is  about 
three  fingers  breadth  in  diameter,  more  or  lefs,  When  full, 
it  is  wider  in  proportion  to  the  quantity  of  faeces,  wind,  or 
whatever  elfe  is  containedm  it  ; and  it  may  be  extended  to  the 
fize  of  a large  bladder,  fo  as  to  reprefent  a kind  of  ftomach. 

Structure  of  the  reel  urn.  The  membranous  coat  often  con- 
tains a great  quantity  of  fat,  fpread  between  it  and  the  muf- 
cular  coat,  and  forming  round  the  intefline  numerous  emi- 
nences, in  the  room  of  the  appendices  adipofae  of  the  colon, 
which  (hall  be  explained  in  the  hiftory  of  the  omentum. 

The  mufcular  or  flefliy  coat  is  very  thick  ; and  the  longi- 
tudinal fibres,  which  in  the  other  inteftines  are  very  thin, 
are  in  this  ftronger  than  the  circular  fibres  of  the  reft.  The 
ligamentary  bands  continue  to  increafe  in  breadth,  and  to  ap- 
proach each  other,  as  has  been  faid  ; and  it  is  to  the  flefhy 
fibres  of  thefe  bands  that  the  thickncfs  of  the  longitudinal 
fibres  feem  to  be  owing. 

The  nervous  or  filamentous  and  internal  coats  are  larger 
here  than  in  the  other  inteftines ; and,  when  the  re<ftum  is 
empty,  they  form  a great  number  of  waving  rugae  in  its  ca- 
vity, which  difappear  in  proportion  as  that  cavity  is  filled. 

The  innermoft  coat  is  very  impioperly  termed  villofa,  and 
fcarcely  cieferves  the  name  oi  papillaris,  becaufe  of  the  fmall- 
nefs  of  tne  liitie  corpufcles  jpread  on  its  furface.  It  contains  a 
great  number  of  fingle  or  folitary  glands  ; and  it  is  always 
moilkned  by  a mucus  of  different  cenfiftencies,  difeharged  by 
thefe  glands  cr  folliculi,  and  perhaps  by  the  corpufcles  alfo. 

Near 
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Near  the  extremity  of  this  inteftine  the  rugae  or  folds  be- 
come in  a manner  longitudinal ; and  at  laft,  towards  the  cir- 
cumference of  the  inner  margin  of  the  anus,  they  form  little 
bags  or  femilunar  lacunae,  the  openings  of  which  are  turned 
upward,  toward  the  cavity  of  the  inteftine.  Thefe  lacunae 
are  fomething  like  thofe  of  the  lower  extremity  of  the  oefo- 
phagus,  or  upper  orifice  of  the  ftomach. 

Mtifcles  of  the  anus.  At  length  the  extremity  of  the  rec- 
tum contracts,  and  terminates  by  a narrow  orifice  called  the 
anus , the  fides  of  which  are  difpofed  in  clofe  folds  or  gathers. 
This  extremity  of  the  inteftine  has  feveral  mufcles  belonging 
to  it,  fome  of  which  furround  it  like  fphinfters  ; the  reft  are 
broad  flefhy  planes  inferted  in  it,  and  which,  being  likewife 
fixed  to  other  parts,  fuftain  it  in  its  natural  fituation,  and  re- 
ftore  it  to  that  fituation  after  being  difturbed  by  the  force  ne- 
ceftary  for  the  exclufion  of  the  faeces.  Thefe  latter  mufcles 
are  termed  levatores  ani  ; the  firft  go  by  the  general  name  of 
fphinclers.  See  Defcription  of  Mutcles  in  Vol.  I. 


§ 10.  Mefcnterium  et  Mefocolon. 

Diviftott  of  the  Mefentery , &c.  This  great  bundle  of  intef- 
tines  is  not  left  to  move  at  random  in  the  cavity  of  the  abdo- 
men ; but  artfully  bound  down  by  a membranous  web, 
which  prevents  the  iriteftinal  convolutions  from  being  intang- 
led  in  each  other,  and  from  being  twilled  or  comprefted  in 
all  their  different  ways  of  meeting  ; and  yet  allows  them  a 
gentle  floating,  but  limited  motion. 

'I  his  web  goes  ftill  by  the  antient  Greek  name  of  mefentery t 
as  being  in  fome  meafure  in  the  middle  of  the  inteftines.  It  is 
diftinguiffied  into  two  portions ; one  of  which  being  very 
broad,  and  very  much  plaited,  connects  the  fmall  inteftines  ; 
the  other,  which  is  long  and  incurvated,  does  the  fame  office 
to  the  great  inteftines. 
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Thefe  two  portions  are  in  reality  only  one  and  the  fame 
continuation  of  the  membranous  lamina  of  the  peritonaeum 
doubled  back  upon  itfelf,  and  they  are  diftinguifhed  only  by 
their  breadth.  Taken  both  together,  they  form  a kind  of 
Ipiral  roll,  more  or  leis  plaited  in  its  circumference.  The 
firft  portion  has  retained  the  name  of  mefentery  ; the  other  is 
termed  mefocolon. 

Structure  of  the  mefentery , &c.  The  mefehtery  begins  at 
the  laft  incurvation  of  the  duodenum,  and  runs  obliquely 
from  left  to  right,  along  the  vertebrae  of  the  loins.  In  this 
fpace,  the  membranous  portion  of  the  peritonaeum  is  detach- 
ed on  both  tides,  produces  a duplicature  by  two  elongations 
or  particular  laminae  applied  to  each  other,  and  thus  forms 
the  mefentery. 

It  is  narrower  at  its  upper  and  lower  parts,  but  chiefly  at 
the  upper.  The  middle  portion  is  very  broad,  and  the  edge 
of  it  next  the  inteftines  is  every  where  very  much  plaited. 
Thefe  plaits  or  folds  are  only  waving  inflexions,  fuch  as  may 
be  obferved  in  the  edge  of  a piece  of  fhamoy  which  has  been 
often  drawn  through  the  fingers.  They  make  this  edge  of 
the  mefentery  very  long,  and  they  run  through  about  one 
third 'of  its  breadth. 

i he  two  laminae  are  joined  together  by  a cellular  fub- 
flance,  which  contains  glands,  vefiels,  and  nerves,  that  fhall 
be  deferibed  hereafter  j and  in  fiome  Subjects  it  has  a great 
quantity  of  fat,  which  keeps  the  two  laminae  at  a good  dis- 
tance from  each  other. 

Along  the  whole  circumference  of  the  mefentery,  the  two 
laminae  are  naturally  leparated,  and  applied  to  the  two  Sides 
of  the  fmall  inteflines,  which  they.inveft  by  their  union,  or 
rather  reciprocal  continuation  on  the  great  curvature  of  that 
canal,  and  carry  it  as  in  a Scarf  or  fling.  This  is  what  forms 
the  external  or  membranous  coat  of  the  inteftines. 
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The  mefocolon  is  the  continuation  of  the  mefentery  j 
which  having  reached  the  extremity  of  the  ileum,  contracts 
and  changes  its  name.  At  this  place,  the  particular  lamina 
which  is  turned  to  the  right  fide,  forms  a lmall  traniverfe 
fold,  called  ligamentum  coli  dextrum. 

Afterwards  the  mefocolon  afcends  toward  the  right  kid- 
ney, where  it  feems  to  be  loft  by  the  immediate  adhefion  of 
the  colon  to  that  kidney,  and  to  the  firft  incurvation  of  the 
duodenum.  Then  it  appears  again,  and  increafing  in  breadth, 
it  continues  its  courfe  almoft  tranfverfely  under  the  liver, 
ftomach,  and  fpleen,  where  it  begins  to  turn  downward,  un- 
der the  left  hypochondrium,  toward  the  kidney  on  the  fame 
fide. 

Through  this  whole  courfe  the  mefocolon  extends  in 
breadth,  and  forms  nearly  a tranfverfe  femicircular  plane,  ve- 
ry little  plaited  at  its  great  circumference.  By  this  circum- 
ference or  edge,  it  is  connected  to  the  colon,  and  hides  that 
ligamentary  band  of  this  inteftine,  which  runs  along  its  imall 
curvature.  By  its  fhort  or  fmall  edge,  it  forms  the  tri- 
angular cafe  of  the  duodenum  ; and,  by  its  great  edge, 
the  external  coat  of  the  colon,  in  the  fame  manner  as  the 
mefentery  does  that  of  the  fmall  inteftines.  As  it  pafles  un- 
der the  large  extremity  of  the  ftomach,  it  adheres  a little  to 
the  lower  portion  of  that  extremity,  as  the  diaphragm  does 
to  the  upper. 

Having  got  below- the  left  kidney,  it  contracts,  and  forms 
another  tranfverfe  fold,  called  ligamentum  coli  finijlrum.  Af- 
terwards it  expands  again,  but  not  fo  much  as  in  the  upper 
part,  and  runs  down  on  the  left  pfoas  mufcle,  toward  the  laft 
vertebra  of  the  loins.  This  defcending  portion  is  fixed  to 
the  convolutions  of  the  colon,  in  the  fame  manner  as  the  fu- 
perior  portion  is  to  the  arch  of  that  inteftine. 

The  inteftinum  re<ftum  is  likewife  inverted  by  a particular 
produftion  of  the  peritonaeum,  called  commonly  by  the  name 
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of  mefo-reElum.  This  production  is  very  narrow,  and  about 
the  middle  of  the  fore-fide  of  the  reCtum,  it  forms  a tranf- 

verfe  fetnicircular  fold,  which  appears  when  the  iirteliine  is 
empty,  but  is  loll  when  it  is  filled. 

Between  the  laminae  of  the  mefentery,  a great  number  of 
glands  lie  fcattered  through  the  cellular  fubitance.  In  the 
natural  date,  thefe  glands  are  lomething  of  the  figure  of  len- 
tils or  little  round  beans,  fome  of  them  being  orbicular  o- 
thers  oval,  but  all  ot  them  a little  flatted,  and  in  corpulent 
EubjeCts  \v*e  find  them  furrounded  with  fat. 

Ihefe  glands  are  of  the  number  of  tnofe  that  anatomills 
call  glondulae  couglobatae , the  ftru&ure  of  which  is  not  as 
yet  fumciently  known.  They  feem  to  be  of  a ceilular 
fubtfance,  furrounded  by  a very  fine  membrane  or  coat,  on 
which,  by  the  help  of  microfcopes,  we  diicover  an  inter- 
texture' of  particular  filaments,  which  Malpighi  believed  to 
be  fiefhy  fibres. 

The  nicefl:  anatomical  injections  have  not  hitherto  given  us 
any  EatisfaChon  about  thele  particulars ; for  though  they  be 
made  with  all  poflible  care,  they  always  fill  the  fol'liculous 
texture  of  thele-  glands } and  though,  by  means  of  thefe  in- 
jections, we  may  diicover  a great  many  veflels  which  were 
before  invifible,  we  are  not  a whit  the  nearer  our  purpofe, 
becaufe  we  cannot,  by  this  method,  diftinguifh  the  fecretory, 
excretory,  and  blood- vefTels  from  each  other. 

Bcfides  the  blood  veflels,  which  are  diftributed  in  a reticu- 
lar manner  in  the  mefenteric  glands,  and  befides  many  ner- 
vous filaments  fpread  through  them,  we  difeover  ah  infinite 
number  of  Email  lymphatic  veflels  running  from  gland  to 
gland. 

Thefe  veflels  are  extremely  thin  and  tranfparent,  and  fur- 
nifhed  on  the  infide  with  numerous  valves,  which  appear  on 
the  outfide  like  little  fmall  knots  very  near  each  other.  They 
go  cut  from  each  gland  by  ramifications,  as  by  fo  many 
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roots  j and  having  formed  a fmall  trunk,  they  are  again  di- 
vided, and  enter  fome  neighbouring  gland  by  the  fame  kind 
of  -ramifications  by  which  they  went  out  from  the  former. 

LaEleal  vejjels.  Thele  are  termed  lymphatic  vrfels,  becauie 
for  the  moil  part  they  contain  a very  clear,  limpid,  though 
mucilaginous  ferum,  called  lympha  by  anatomifts.  But  as 
they  have  likewife  been  obferved  to  be  filled  with  a white 
milky  fluid,  called  chyle , they  have  been  called  vafa  chylifcra-, 
or  venae  laUeac-  They  have  the  name  of  veins , becauie  their 
valves  are  difpofed  as  thofe  of  the  ordinary  blood-veins,  and 
becaufe  the  fluid  which  they  contain  runs  from  l'maller  into 
larger  tubes : But  the  particular  defcription  of  thefe  will 
come  in  more  properly  in  a latter  part  of  the  work. 

I 

§12.  The  Blood-veJJels  and  Nerves  of  the  Int  fines. 

Blooi-veJJels  of  the  inttjlines.  The  duodenum  has  common- 
ly a particular  artery,  called  duodenalis  or  inteJUnalis , which 
comes  indifferently  from  the  ftomachica  coronaria,  pylorica, 
gaftrica  major,  or  hepatica.  It  .has  likewife  feveral  diitinct 
ramifications  from  thefe  trunks,  and  from  the  mefenterica  fu- 
perior  and  fplenica ; which  ramifications  communicate  with 
each  other. 

The  arteria  duodenalis,  and  the  other  additional  fmall  ar- 
teries, form  a vafcular  net-work  round  the  mufcular  coat  of 
the  intefline,  which  fends  out  a great  number  of  capillaries 
toward  both  the  outer  and  inner  fides,  that  make  the  whole 
inteftine  look  of  *1  red  colour. 

The  veins  of  the  duodenum  are  ramne  of  the  vena  por- 
tae, and  the  diftribution  and  denomination  thereof  is  much 
the  fame  with  that  of  the  arteries;  only  they  communicate 
more  with  each  other  than  the  arteries,  and  alfo  with  the 
great  haemorrhoidal  vein. 
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rIhe  venal  ramifications  form  round  the  duodenum  a net- 
work like  that  of  the  arteries ; and  the  fame  kind  of  vafcu- 
lar  texture  is  more  or  lefs  to  be  found  in  all  the  other  intef- 
tines. 

The  arteries  of  the  jejunum  come  chiefly  from  the  mefen- 
terica  fuperior,  and  fome  from  the  afcending  branch  of  the 
rnefenterica  inferior.  The  veins  for  the  mod  part  open  into 
the  great  meleraica;  and  the  reft  go  into  the  fplenica  and 
finall  meleraica  or  haemorrhoidalis  interna. 

The  principal  fubaltern  trunks  of  tliefe  arteries  and  veins 
accompany  each  other  through  the  cellular  fiubftance  between 
the  laminae  of  the  mefientery  ; are  diftributed  by  branches 
and  rami ; arid  form  the  mefites,  lozenges,  and  arches,  which 
j’nall  be  mentioned  in  the  defcription  of  the  arteries  and 
veins.  The  laft  of  thefe  arches  and  lozenges,  or  tliofe  next 
to  the  inteftine,  produce  two  fmall  vafcular  planes,  which  fe- 
parate  from  each  other  very  diftin&ly,  and  furround  the  in- 
teftinal  canal  in  a reticular  manner. 

The  blccd-vefiels  of  the  ileum  have  the  fame  fources  with 
ihofie  of  the  jejunum ; anti  it  ought  to  be  oblerved  concern- 
ing both  thele  velfels,  and  thofe  of  the  jejunum,  that  in  their 
'whole  courfe  through  the  mefentery,  they  give  ramifications 
to  the  plands,  laminae,  and  cellular  fubftance  of  the  mefen- 
tery  ; and  alfo,  that  there  is  a kind  of  communication  be- 
tween feVeral  fmall  nieferaic  veins  and  the  capillary  rami  of 
the,  venae  lumbares  and  fpermaticac. 

The  arteries  of  the  caecum  and  apperdicula  vermiformis, 
'are  ramifh ations  of  the  laft  branch  from  the  convex  fide  of 
the  riiefenterica  fuperior  ; and  they  have  likewife  fome  fmall 
ones  from  the  fecond  and  third  branches,  when  both  are 
found.  The  veins  of  thefe  two  parts  are  ramifications  of  the 
great  meferaica;  and  one  of  thefe  rami  is  by  Riolan  termed 
veil  a caeca! is. 
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The  ftraight  portion  of  the  arch  of  the  colon,  or  that 
which  is  an  immediate  continuation  of  the  caecum,  is  fup- 
plied  with  arteries  by  the  fecond  branch  that  comes  from  the 
concave  fide  of  the  mefenterica  fuperior,  and  likewife  a little 
by  the  third,  when  there  is  a third. 

The  fuperior  or  middle  portion  of  the  arch  of  the  colon, 
is  furnifhed  by  the  firft  branch  from  the  fame  fide  of  the  me- 
lenterica  fuperior,  which,  by  a bifurcation,  communicates  on 
both  hands  with  the  other  portions  of  the  arch  of  the  colon. 

The  left  portion  of  this  arch  derives  its  arteries  partly 
from  the  firfl  branch  of  the  fame  mefenterica,  and  partly 
from  that  of  the  mefenterica  inferior  ; which  two  branches 
form  the  celebrated  communication  or  common  ar<;h  of  the 
•two  mefentericae. 

By  means  of  this  communication  or  continuation,  in  cafe/ 
one  artery  fhould  be  obftrudled  or  comprefied,  the  other 
would  furnifh  blood  to  all  the  branches  below  the  place  of 
the  obflru&ion.  The  fecond  branch  of  the  mefenterica  in- 
ferior, gives  likewife  final!  arteries  to  the  left  extremity  of  the 
colon. 

The  defending  convolutions  of  the  colon  which  reprefent 
a Roman  S,  are  fupplied  by  the  other  branches  of  the  me- 
fenterica inferior,  the  lalf.of  which  forms  the  liaemorrhoida- 
lis  interna. 

The  veins  of  all  thefe  portions  of  the  colon  form  trunks 
which  terminate  chiefly  in  the  haemorrhoidalis  interna  or 
mefaraica  minor  and  major,  and  likewife, in  the  vena  portae 
ventralis.  The  diflribution  of  thefe  branches  and  ramifica- 
tions is  in  fome  meafurc  the  fame  with  that  of  the  arteries, 
as  may  be  feen  in  the  description  of  the  veins. 

The  arteries  of  the  rectum  are  furnifhed  by  the  haemorr- 
hoidalis interna,  the  laft  branch  of  the  mefenterica  inferior, 
which  communicates  with  the  liypcgaftrica,  and  particularly 
v with 
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with,  the  haemorrhoidalis  externa,  a production  of  one  of 
thefe  arteries. 

The  veins  of  the  rectum  go  to  form  the  beginning  of  the 
meferaica  minor  or  haemorrhoidalis  interna  ; and  they  com- 
municate with  the  haemorrhoidales  externae,  which  are  rami 
of  one  of  the  hypogaftricae.  1 hey  communicate  likewife 
with  the  capillary  ramifications  of  the  other  hypogaftric 
veins,  which  come  from  the  internal  parts  of  generation  of 
both  fexes. 

It  is  here  to  be  obferved  in  general,  that  there  is  a fuccef- 
five  continuation,  more  or  lefs  fimple  or  multiplied,  between 
all  the  arteries  of  the  inteftinal  canal,  and  likewife  between 
all  the  veins  •,*  and  alfo,  that  the  veins  are  here  thinner  and 
more  capacious  than  the  arteries,  in  a greater  proportion  than 
in  the  other  parts  of  the  body. 

Nvrves  of  the  mte/Iwes.  The  nerves  of  the  duodenum  are 
the  middle  plexus  of  the  femilunar  ganglion,  and  fome  fila- 
ments of  the  plexus  ftomachicus  and  hepaticus. 

The  nerves  of  the  jejunum,  ileum,  and  mefenteric  glands, 
are  the  plexus  mefentericus  fuperior,  the  posterior  mefenteric 
fafciculi,  and  the  plexus  mefentericus  inferior. 

The  nerves  cf  the  caecum  are  the  pofierior  mefenteric  fal- 
ciculi  or  plexus,  and  the  plexus  mefentericus  inferior. 

The  nerves  of  the  arch  of  the  colon  are  the  fame  fafciculi, 
and  the  two  picxus  mefenterici. 

The  nerves  of  the  la  ft  cqnvolutions  of  the  colon  are  the 
pcfterior  mefenteric  fafciculi,  and  the  plexus  mefentericus 
inferior  and  iub-mefemericus. 

The  ntrwes  of  the  rectum  are  the  plexus  mefentericus  in- 
ferior, plexus  iuh-melentericus  or  hypogaftricils,  and  the  two 
ganglions  of  i hat  plexus. 

The  nerves  of  the  anus,  and  of  its  mufcles,  are  the  gan- 
glions of  the  plgxus  fub-mefentericus,  the  inferior  rone  of 
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both  fympathetici  maximi,  and  the  common  arch  of  the  ex- 
tremities of  both  ropes. 


§ 12.  Digrjlion. 

ffnfii  ore  rfaidw  ^sentojxe  zalnbiotntomasr!  ' ■ ' mJiw  tlioitioni 

Within  the  human  ftomach  we  find  great  quantities  of 
mucus,  fpread  upon  its  villous  coat,  and  not  unfrequently 
tinged  by  fome  of  the  bile  returning  into  the  ftomach.  Be- 
fides  this  mucus,  we  find,  efpecially  in  an  empty  ftomach,  a 
limpid  humour,  of  the  fame  nature  with  the  faliva,  but  ra- 
ther more  mucous.  When  it  can  be  had  pure  and  unmix- 
ed with  the  food,  (which  it  may,  by  bending  the  body  for- 
ward when  it  returns  through  the  oefophagus  into  the  mouth) 
it  is  by  no  means  acid.  Left  to  itfelf,  when  untainted  with 
the  acid  illuvies  of  the  aliments,  it  is  changed  into  a lixivia! 
nature,  both  in  men  and  brutes,  efpecially  in  hungry  animals. 
This  liquor  diftils  from  the  arteries  of  the  ftomach,  through 
its  villous  coat,  as  we  fee  by  anatomical  injections,  by  which 
water,  ifinglafs,  and  oil,  may  be  eafily  urged  into  the  veflels 
of  the  ftomach,  fo  as  to  fweat  through  its  numerous  pores. 

The  ftomach,  being  contained  within  the  cavity  of  the  ab- 
domen which  is  always  full,  wall  be  prefled  on  every  fide  by 
the  diaphragm  and  abdominal  mufcles  ; and  the  more  it  is 
filled  the  greater  will  this  prefiure  be,  both  on  account  oft 
the  diftention  of  the  integuments  of  the  abdomen,  and  the 
altered  fituation  of  the  ftomach,  which,  when  full,  touches 
the  peritonaeum  at  right  angles. 

Both  the  pain  of  hunger,  and  the  pleafure  of  gratifying 
the  appetite,  excite  us  to  the  performance  of  an  aCtion  abfo- 
lutely  neceffary  for  our  fupport,  viz.  the  taking  a due  portion 
of  aliment  in  order  to  counterbalance  the  wafte  of  the  body 
by  the  infenfible  perfpiration  and  other  evacuations.  This 
neceffity  of  frequently  taking  food  is  increafed  by  the  blood, 
which  being  paturally  of  a feline  quality,  foon  acquires  an  a- 
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crimonious  putrefcency,  by  the  evaporation  of  its  thin  watery 
parts  ; and  this  evaporation  being  increafed  by  the  heat  of 
the  body;  and  the  motion  of  the  heart  and  arteries,  nature 
calls  ftrenuoufly  for  a recruit  of  the  watery  element,  by  which 
the  cohefive  globules  of  the  blood  are  feparated  from  each 
other,  and  hindered  from  running  together  into  a folid 

mafs. 

Thefe  truths  are  proved,  not  only  from  their  caufes,  but 
likewife  by  the  appearances  which  they  exhibit  in  men  and  o- 
ther  animals  ftarved  to  death.  For,  in  .fuch,  we  commonly 
obferve  the  breath  iliarp  and  fetid,  the  teeth  loofened  by  the 
diflolving  acrimony  of  the  juices,  violent  pains  in  the  fto- 
mach,  acute  fevers,  and  even  madnefs.  All  thefe  diforders 
arife  fooner  and  dronger,  as  the  perfon  is  more  robuft  and 
more  accuftomed  to  exercife  j but  they  enfue  very  flowJy  in 
phlegmatic  people,  who  are  unaftive,  perfpire  little,  and  put 
the  blood  into  no  great  motion.  Laftly,  thofe  who  have  li- 
ved fome  time  without  food  and  bodily  exercife  have,  for 
the  raoft  part,  laboured  under  a difeafe  of  the  nerves. 

The  frefih  chyle,  prepared,  for  the  moll  part,  from 
acefeent  vegetable  food,  is  of  a confidence  always  thin- 
ner  than  that  of  the  blood  itfelf ; being  received  into 
the  circulation,  it  temperates  the  putrefeent  acrimony,  di- 
lutes the  threatened  coagulation,  and  reduces  the  whole 
mafs  to  that  moderate  degree  of  lahne  nature  which  is  natu- 
ral to  man  : And  finally,  the  chyle,  but  more  efpecially  that 
derived  from  animal  food,  and  likewife  what  is  formed  of 
farinaceous  vegetables,  being  replenifhed  with  gelatinous 
lymph,  ferves  to  repair  the  confumption  or  wade  which  is 
made  from  the  body  itfelf,  to  the  vacuities  mf  whofe  broken 
folids  it  is  applied  by  the  caufes  which  promote  the  growth 
of  the  body.  The  drink  dilutes  the  cohefive  diathelis  of  the 
blood,  hinders  its  putrefa&ion,  and  carries  oft  by  the  emunc- 
tories  fuch  particles  as  are  already  putrid : And  hence  it  is 
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that  a perfon  may  live  for  a long  time  without  folid  food,  if 
he  is  fupplied  with  drink  ; but,  without  drink,  life  fubfifts 
but  a few  days. 

We  are  folicited,  as  was  faid  above,  to  take  food,  as  well 
from  the  fenfe  of  pain  we  call  hunger,  as  from  the  pleafure 
received  by  the  tafte.  The  firft  of  thefe  proceeds  doubtlefs 
from  the  folds  or  plicae  of  the  ftomach,  whofe  fenfation  is 
extremely  acute,  rubbing  again  ft  each  other  by  the  periftaltic 
motion,  and  from  a prelTure  of  the  diaphragm  and  abdomi- 
nal mufcles,  by  which  the  naked  villi  of  the  nerves  on  each 
fide  of  the  ftomach  are  made  to  grate  againft  thofe  of  the  o- 
ther,  producing,  at  the  fame  time,  an  intolerable  fenfe  of 
pain.  Thus,  we  are  effectually  admonifhed  of  the  dangers 
enfuing  from  too  long  abllinence  or  falling,  and  excited  to 
procure  food  or  nounlhment  by  labour  and  induftry.  The- 
gaftric  liquor,  becoming  acid  trom  fading,  may  alfo  perhaps 
conduce  to  excite  the  fenfe  of  hunger  ; but  it  will  not  pro- 
duce any  effect  if  it  is  petrefcent. 

ThirJ}  is  perceived  by  the  tongue,  fauces,  oelophagus,  and 
ftomach.  For,  whenever  thefe  very  fenlible  parts,  which 
are  conftantly  and  naturally  moiftened  by  mucous  and  folival 
juices,  grow  dry  from  a deficiency  of  thefe  or  fimilar  hu- 
mours, or  are  irritated  by  a redundancy  of  muriatic  or  alka- 
lefcent  falts,  a lenfe  called  thirft,  which  is  much  more  into- 
lerable and  dangerous  than  the  former,  arifes  ; this  difagree- 
able  fenfation  continues  until  the  proportion  of  diluting  water 
in  the  blood,  being  recruited,  relfores  the  neceffary  moifture 
and  free  fecretion  required  in  the  parts  before  mentioned. 
From  hence  we  learn  why  thirft  attends  labour,  which  ex- 
hales a greater  proportion  of  the  watery  perfpiration  ; and 
why  it  is  a lymptom  of  fevers,  where  there  is  an  obftruftioa 
of  the  exhaling  veffels  belonging  to  the  tongue  and  fauces  ; 
and  why  Ample  water  is  lefs  efficacious  in  abating  thirft  than 
acid  liquors,  that  not  only  moifien  and  render  fluid,  but  alfo, 
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by  their  mild  irritation  of  the  tongue  and  mouth,  provoke 
forward  the  humours,  and  at  the  fame  time  corredl  their  pu- 
trid tendency. 

Being  under  the  neceffity  of  feeking  food  for  the  fupport 
of  life,  we  have  chofen  it  from  a great  variety  of  both  ani- 
mals and  vegetables,  adding  to  each  of  them  certain  portions 
of  water  and  fait,  either  to  affift  their  folution,  or  render 
them  more  fapid.  It  is  probable  that  the  primitive  choice  of 
our  foods  was  made  by  experiments,  according  as  the  variety 
of  fmells  and  flavours  in  vegetables  and  their  feveral  parts  in- 
vited us,  and  as  the  ftrength  or  recruit  of  our  faculties,  from 
their  ufe,  confirmed  their  utility.  But,  by  degrees,  animals 
increafing  fo  much  as  to  be  incommodious  to  the  hufband- 
man,  and  vegetables  alone  not  being  fufiicient  for  fupporting 
them  under  their  labours,  the  flefh  of  animals  was  afterwards 
added.  At  prefent,  both  the  number  and  variety  of  fub- 
ffances  are  almoft  infinite,  which  we  take  either  as  food  01 

feafoning  for  our  nourifhment. 

Although  there  are  many  inftances  of  particular  perfons, 
and  even  of  whole  nations,  who  have  fupported  life  only  with 
one  kind  of  food,  either  vegetable  or  animal,  or  even  from  a 
fmall  clafs  of  either  of  them  ; and,  laftly,  though  fome  have 
lived  altogether  upon  milk,  or  its  whey  ; yet  it  feems  to  be 
neceffary,  both  from  the  nature  and  fabric  of  the  human  bo- 
dy itfelf,  as  well  as  from  certain  experiments,  that  we  ought 
to  fupport  life  by  the  different  kinds  of  food,  fo  intermixed, 

' that  none  of  them  may  exceed  their  reafonable  bounds  ; and 
this  mediocrity  we  are  taught  from  the  loathing  which 
follows  any  one  kind  of  food  continued  for  too  long  a time 

together.  . 

Animal  food  appears  a neceffary  part  of  our  nourifhment, 

from  the  fabric  of  the  human  ftomach  refembling  that  of 

carnivorous  animals  ; and  from  teeth  being  inferred  into  each 

mv  • from  the  fmnllnefs  and  fhortnefs  of  the  inteflinum  cae- 
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cum  j and  from  the  neceflary  vigour  which  we  require.  A- 
nimal  food  alone  contains  the  gelatinous  lymph  ready  pre- 
pared for  the  recruit  both  of  our  fluids  and  folids ; and  this 
lymph  extracted  from  the  broken  veflels  and  fibres,  eafily 
pafles  in  great  abundance  into  the  blood.  An  abflinence 
from  animal  food  generally  caufes  great  weaknefs,  both  to  the 
body  and  ftomach,  being  perpetually  attended  with  a trouble- 
fome  diarrhoea.  In  the  fize  and  length  of  the  inteftina  craf- 
fa,  man  agrees  with  herbivorous  animals. 

Efculent  vegetables  are  generally  of  the  acefcent  kind  ; 
fome  few  of  them  however  are  alkalefcent  or  aromatic.  Few 
of  them  have  that  animal  glue  which  is  fpontaneoufly  change- 
able into  blood  ; for  it  is  only  the  fmall  portion  of  jelly  which 
is  drawn  from  their  farinaceous  parts,  that,  after  many  re- 
peated circulations,  is  converted  into  the  nature  of  our  pro- 
per juices.  The  ufe  of  vegetables  is  extremely  neceflary  in 
order  to  prevent  a too  great  quantity  of  blood,  and  to  hinder 
its  putrefcency.  Too  much  animal  food  produces,  as  We  fee 
more  particularly  in  Athropophagi,  the  hot  alkalefcent  fcur- 
vy,  a fierce  or  favage  temper,  a peculiar  fetor,  and  le.pro- 
fy,  with  a lixivial  corruption  of  all  the  juices  ; which  are 
only  to  be  cured  by  change  of  diet,  in  which  a vegetable 
acidity  abounds.  Hence  it  is  that  we  are  furniihed  but  with 
few  canine  teeth;  and  that  our  appetite  in  health,  but  more 
'efpecially  in/difeale,  is  flronger  for  acidulous  vegetables,  in 
proportion  to  our  warmer  temperature  of  body,  and  greater 
heat  of  the  country,  or  the  feafon  of  the  year.  Hence  we 
fee,  that,  in  the  hotted  climates,  people  live  either  altogether 
upon  vegetables,  or  ufe  flefh  meats 'but  very  rarely,  and  hot 
without  danger  of  acute  diieafes;  while,  in  the  colder  coun- 
tries, flefii  is  eaten  freely  with  leis  danger  ; and  hence  bread, 
or  a farinaceous  aliment  fimitar  to  it,  is  made  a fland.ng  part 
of  our  food  throughout  the  world.  ' 
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The  beft  drink  is  afforded  by  pure  water,  not  incorporated 
with  falts,  nor  with  air,  which  may  excite  fermentations.  Of 
this  kind  we  juftly  prefer  that  from  a mountainous  fpring, 
which  runs  through  a fandy  bed,  and  which  is  cold,  clear, 

iight,  and  inlipid-.  Whenever  we  are  unprovided  with  fuch 

pure  water,  as  is  frequently  the  cafe  in  low  fiat  countries,  or 
when  any  increafe  of  the  ftrength  and  mufcular  confiriction 
of  the  ftomach  is  required  from  a fpicy  ftimulus,  its  place  may 
be  very  well  fupplied  by  wine,  prepared  chiefly  from  grapes  ; 
but,  in  deleft  of  thofe,  from  apples  and  pears  y which,  after 
a due  fermentation,  becomes  clear,  and  is  replenilhed  with  an 
acid  fait,  and  oily  or  inflammable  fpirit,  well  diluted  with 
water.  Liquors  of  the  fame  kind,  replete  with  a vinous 
or  inflammable  fpirit,  but  more  flatulent,  heavy,  and  lefs  pa- 
latable, are  extracted  by  boiling  water  from  grain  of  different 
kinds  previoufly  malted,  and  prepared  by  fermentation,  as 
lubftitiites  for  wine  in  thofe  countries  where  the  grape  does 
arot  ripen. 

Mankind  have  invented  various  pickles  and  fauces,  as  fait, 
vinegar,  and  acids  of  various  kinds,  to  correft  the  putrefcent 
difpofitidn  of  flclh-meats  ; and  pepper,  and  other  hot  fpices, 
to  flrengthen  the  aftion  of  the  ftomach,  which  is  perpetually 
Aveakened  by  the  ufe  of  vegetables:  To  thefe  Ave  may  add 
fugar,  and  the  eaftern  fpices,  which  are  generally  uled  either 
for  the  fake  of  flavouring  or  preferving  our  food.  But  all 
thefe  yield  no  nourifhment,  being  deftitute  of  all  gelatinous 
lymph,  or  any  farinaceous  quality. 

The  aliments  are  varioufly  prepared,  according  to  the  dif- 
ference of  country,  climate,  or  fcafon  ; and  thus  their  crudity 
is  removed,  their  folid  fibres  foftened,  their  fuperfiuous  air 
expelled,  and  their  d:fagreeable  acrimony  changed  and  ren- 
dered agreeable.  But,  even  after  this,  many  vegetable  foods, 
and  more  Specially  flefli-meats,  require  to  be  divided,  in 
fume  degree,  by  previous  maftication,  which  is  particularly 
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neceflary  in  man,  whole  ftomach  has  but  few  and  weak  muf- 
cles.  Previous  maftieation  alfo  afli/is  digeftion,  and  therefore 
prevents  the  food  from  flaying  fo  long  upon  the  ftomach  as 
to  become  putrid. 

The  meafure  of  our  food  is  determined  by  hunger,  which 
is  different  in  different  circumftances.  Animal  and  farina- 
ceous food  nourilhes  mod  : Other  aliments  oi.g  it  to  fupply, 
by  their  quantity,  what  they  want  in  the:r  powers  of  nourifh- 
ment.  In  general,  we  are  nourifhed  befl  by  a fomewhat 
fpare  diet,  unlefs  we  are  fubjeded  to  much  labour. 

Aliments  of  various  kinds  are  received  into  the  ftomach, 
either  whole  or  mafticated.  Some  of  them  are  alkalefcent, 
as  animal  fubftances  ; others  rancefcent,  as  fat;  others  acef- 
cent,  as  vegetables;  and  others  glutinous,  as  milk,  bread, 
and  moft  of  the  farinaceous  feeds.  The  aliments  are  digefted 
in  a heat  nearly  equal  to  that  neceflary  for  hatching  an  egg, 
produced  by  the  circumjacent  liver,  1‘pleen,  and  other  vifeera. 
During  digeftion,  the  ftomach  is  perfectly  doled,  both  at  its 
fuperior  and  inferior  orifices  ; and,  although  the  mufcular 
iibres  of  the  ftomach  contrad,  yet  no  food  is  propelled  into 
the  inteftines,  until  it  has  been  thoroughly  digefted  ; even 
milk  itfelf  is  often  retained  in  the  ftomach  of  ftrong  animals 
feveral  hours  after  a meal,  without  palling  into  the  inteftines. 
The  aliments,  either  naturally  containing  air  in  themfelves, 
or  mixed  with  air  in  maftication,  are  macerated  in  the  juices 
of  the  ftomach.  In  confequence  of  the  heat,  this  included  air 
is  expanded,  and,  by  an  operation  fomewhat  ftmilar  to  fer- 
mentation, breaks  the  cells  in  which  it  was  included,  and 
thus  the  contents  of  the  ftomach  are  reduced  to  a pulpy  ftatc. 
The  folidity  of  animal  fubftances  is  occafloned  folely  by  their 
being  impregnated  with  air,  and  the  air  being  extricated  or 
fet  free  in  the  ftomach,  thefe  fubftances  arc  redeemable  to  a 
friable  or  foluble  ftate.  This  Iaft  fad  is  illuftrated  by  Papin's 
digefler.  This  air,  fet  at  liberty  by  the  digeftion,  often,  un- 
der 
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tier  the  denomination  of  flatus,  diftends  the  ftomach  more 
than  the  food  itfelf.  While  it  is  extricated,  the  aliments  be- 
gin to  corrupt  or  change  into  a naufeous  liquid,  often  acel- 
cent,  or  olherwife  putrelcent,  which  however  happens  lefs  in 
mankind  from  our  ufe  cf  bread  and  lalt.  It  is  frequently 
ranceicent,  as  appears  from  the  flatus,  and  often  of  a moil 
fetid,  cauflic,  and  inflammable  nature.  This  putrefcency,  or 
imperfect  putrefa&ion,  fays  Haller,  is  almoft  the  only  caufe 
of  digeftion  in  fifli,  ferpents,  and  carnivorous  birds.  Hence, 
in  mankind,  metals  themfelves,  by  long  flay  in  the  flomach, 
grow  foft,  and  are  eroded  ; but,  from  Spalanzani’s  experi- 
ments, it  appears  that  there  are  no  figns  of  putrefadlion  in 
the  time  of  digeftion,  except  in  tick  animals.  (See  Experi- 
ments on  Digeftion,  &c,j.  During  digeftion  there  is  no  fenfe 
of  hunger,  for  the  nervous  plicae  of  the  ftomach  are  kept 
from  grating  on  each  other  by  the  interpofition  of  the  food  ; 
and  they  are  not  affeCted  by  the  gaftric  juice,  which,  in  di- 
geftion, adds  on  the  aliment. 

The  aliment  is  prevented  from  becoming  completely  acid, 
by  the  heat ; by  the  gaftric  juices  ; by  the  l'aliva,  which  is 
rather  alkalefcent,  and  fwallowed  to  the  amount  of  half  an 
ounce  in  an  hour  ; and  by  the  bile  which  frequently  regurgi- 
tates into  the  ftomach.  There  is  no  particular  kind  of  fer- 
ment in  the  ftomach  ; from  which  the  defigu  of  nature,  the 
difpofition  of  the  ftomach,  and  its  ufe,  are  all  very  remote. 
And  yet  the  juice  of  the  ftomach  alone,  efpecially  in  fllhes, 
diftolvcs  the  bones  of  other  fifhes,  which  they  had  devour- 
ed. (See  Spallanzani’s  Experiments). 

To  the  preceding  theory  of  digeftion  taken  from  Haller, 
we  fhall  add  an  abridged  account  of  fome  experiments,  ex- 
tracted from  the  ingenious  Mr  Smeilie’s  Philofophy  of  Natu- 
ral Iiiftory. 

“ Dr  Stevens,  in  an  Inaugural  Diflertation  concerning  Di- 
geftion, publifhed  at  Edinburgh  in  the  year  1777,  made 
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fcveral  experiments  upon  a German,  who  gained  a miferable 
livelyhood  by  fwallowing  ftones  for  the  amufement  of  the 
people.  He  began  this  ftrange  praflice  at  the  age  of  feven, 
and  had  at  that  time  continued  in  it  about  twenty  years.  He 
fwallowed  fix  or  eight  ftones  at  a time,  fome  of  them  as  large 
as  a pigeon’s  egg,  and  palled  them  in  the  natural  way.  Dr 
Stevens  thought  this  poor  man  would  be  an  excellent  fubjeft 
for  afcertaining  the  folvent  power  of  the  gaftric  juice  in  the 
human  ftomach.  The  Dodtor,  accordingly,  made  ufe  of 
him  for  this  purpofe.  He  made  the  German  fwallow  a hol- 
low filver  fphere,  divided  into  two  cavities  by  a partition,  and 
perforated  with  a great  number  of  holes,  capable  of  admit- 
ting an  ordinary  needle.  Into  one  of  thefe  cavities  he  put 
four  fcruples  and  a half  of  raw  beef,  and  into  the  other  five 
fcruples  of  raw  bleak.  In  twenty-one  hours  the  fphere  was 
voided,  when  the  beef  had  loft  a fcruple  and  a half,  and  the 
fifh  two  fcruples.  A few  days  afterwards,  this  German  fwal- 
lowed the  fame  fphere,  which  contained,  in  one  cavity,  four 
fcruples  and  four  grains  of  raw,  and,  in  the  other,  four  fcru- 
ples and  eight  grains  of  boiled  beef.  The  fphere  was  return- 
ed in  forty-three  hours  : The  raw  flefli  had  loft  one  fcruple 
and  two  grains,  and  the  boiled  one  fcruple  and  fixteen  grains. 
Sufpefring  that,  if  thefe  fubftances  were  divided,  the  folvent 
would  have  a freer  accefs  to  them,  and  more  of  them  would 
be  diftolved,  Dr  Stevens  procured  another  fphere,  with  hole? 
large  enough  to  receive  a crow’s  quill.  He  inclofed  fome  beef 
in  it  a little  mafticated.  In  thirty-eight  hours  after  it  was 
fwallowed,  it  was  voided  quite  empty.  Perceiving  how  rea- 
dily the  chewed  meat  was  diflolved,  he  tried  whether  it  would 
diflolve  equally  loon  without  being  chewed.  With  this  view, 
he  put  a fcruple  and  eight  grains  of  pork  into  one  cavity,  and 
the  fame  quantity  of  cheefe  into  the  other.  The  fphere  was 
retained  in  the  German’s  ftomach  and  inteftines  forty-three 
hours  ; at  the  end  of  which  time,  not  the  fmalleft  quantity 
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of  pork  or  cheefe  was  to  be  found  in  the  fphere.  Pie  next 
fwallowed  the  fame  fphere,  which  contained,  in  one  partition, 
fome  roafted  turkey,  and  fome  boiled  fait  herring  in  the  o- 
ther.  The  fphere  was  voided  in  forty-fix  hours;  but  no 
part  of  the  turkey  or  herring  appeared  ; for  both  had  been 
completely  difl'olved.  Having  difcovered  that  animal  fub- 
ftances,  though  inclofed  in  tubes,  were  eafily  difiolved  by  the 
gaftric  juice,  the  Dottor  tried  whether  it  would  produce  the 
fame  efteft  upon  vegetables.  He  therefore  inclofed  an  equal 
quantity  of  raw  parfnep  and  potatoe  in  a fphere.  After  con- 
tinuing forty-eight  hours  in  the  alimentary  canal,  not  a vef- 
tige  of  either  remained.  Pieces  of  apple  and  turnip,  both  raw 
and  boiled,  were  difl'olved  in  thirty-fix  hours. 

« It  is  a comfortable  circumftance,  that  no  animal,  perhaps, 
except  thofe  worms  which  are  hatched  in  the  human  intef- 
tines,  can  refill  the  diflolving  power  of  the  gaftric  juice.  Dr 
Stevens  inclofed  live  leeches,  and  earth-worms,  in  different 
fpheres,  and  made  the  German  fwallow  them.  When  the. 
fpheres  were  difcharged,  the  animals  were  not  only  deprived 
of  life,  but  completely  difl'olved  by  the  operation  of  this  pow- 
erful menftruum.  Hence,  if  any  live  reptile  fhould  chance 
to  be  fwallowed,  we  have  no  reafon  to  apprehend  any  danger 
from  fuch  an  accident. 

« The  German  left  Edinburgh  before  the  Do£lor  had  an 
opportunity  of  making  a farther  progrefs  in  his  experiments. 
He  therefore  had  recourfe  to  dogs  and  ruminating  animals.  In 
the  courfe  of  his  trials  upon  the  folver.t  power  in  the  gaftric 
fluid  of  dogs,  he  found  that  it  was  capable  of  diflolving  hard 
bones,  and  even  balls  of  ivory  ; but  that,  in  equal  times,  very 
little  impreftion  was  made  upon  potatoes,  parfnep,  and  other 
vegetable  fubftances.  On  the  contrary,  in  the  ruminating  a- 
nimals,  as  the  flieep,  the  ox,  &c.  he  difcovered,  that  their 
gaftric  juice  fpeedily  diffolved  vegetables,  but  made  no  impref- 
fion  on  beef,  mutton,  and  other  animal  bodies.  From  thefe 
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fafi  exf M-rimenti,  it  ao;>ears  that  the  diHFcro/jt  tril>es  of  ani- 
mals arc  not  Ids  diflioguifhed  by  theii  external  figure,  a,t,\ 
by  their  maimers,  than  by  the  quality  and  power  of  their 
ipltr’v  juitrg.  1%  air  unable  to  d/geft  vegetable,  aod  fheep 
and  oxen  cannot  digeft  animal  fubftances,  At.  the  gaftrie 
juice  of  the  human  ftomach  it  capable  of  dlffolving,  nearly 
wiiJi  e<jUal  cafe,  both  animals  and  vegetables,  tJiis  eircuru- 
/I  afire  affords  a ftrorig,  and  aim  oft  an  irrdhtibic,  proof,  that 
naime  originally  intended  man  to  feed  promilcuoufly  upon 
both, 

“ Live  animal*,  as  kiog  as  the  vital  principle  remains  i/i 
tlicrn,  aie  not  affected  by  tire  folvent  powers  of  tlie  fton.a/.Ji, 

4 f fence  it  is/  Mb  Hunter  remarks,  4 tJn.t  we  find  animal* 
4 of  various  kinds  Jiving  in  the  flomach,  or  even  hatched 


4 and  bred  there  j but  1 moment  that  any  of  tfiele  lof<J 
4 the  living  principle,  they  become  f object  to  die  digeftivc 
4 powers  of  the  ftomach.  Jf  it  were  j/?0iblc,  for  example, 
4 for  a man’s  hand  to  be  introduced  into  the  ftomach  of  a 
4 living  animal,  atid  kept  there  for  fome  confiderable  time, 
4 it  would  be  found  that  the  ddfolvent  ;>owcrs  of  the  fio- 

' ' • '■  no  effect  ujxm  it:  But,  . ■ 

‘ were  fcp&rattd  f torn  the  body,  and  introduced  into  the 
4 fame  ftomach,  we  JhouM  theri  bnd,  that  the  ftomaeii  would. 
4 immediately  act.  upon  it.  indeed,  if  this  were  not  tins 
4 cafe,  we  fbould  find  that  the  ftomach  itfejf  ought  to  have 
4 been  made  of  indigcftible  materials ; for,  if  the  living 
< principle  was  not  capable  of  preferring  animal  f jbftanccs 
4 from  UM  .-.'going  that  proctfs,  the  ftomach  iticJf  would  be 
4 oigefitd,  Lot  wc  find,  ori  the  contrary,  that  the  ftomach, 

4 which  at  one  inf  ml,  Out  is,  while  pcfm&d  0f  t;.lc 
4 principle,  was  capable  of  refilling  the  digeftne  powers 
w.uich  n contained,  the  next  moment,  viz.  when  deprived 
4 of  the  living  principle,  j*  itfclf  capable  of  being  digefted, 
..ci  by  the  digeft  ivc  powers  of  other  ftojuachs,  or  by  the 

4 remains 
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* remains  of  that  power  which  it  had  of  digefting  other 
‘ things.’ 

“ When  bodies  are  opened  fome  time  after  death,  a confi- 
derable  aperture  is  frequently  found  at  the  greateft  extremity 
of  the  ftomach.  ‘ In  thefe  cafes,’  fays  Mr  Hunter,  * the 

* contents  of  the  ftomach  are  generally  found  loofe  in  the 
« cavity  of  the  abdomen,  about  the  fpleen  and  diaphragm. 

« In  many  fubje&s,  this  digeftive  power  extends  much  farther 

* than  through  the  ftomach.  I have  often  found,  that,  af- 

< ter  it  had  diffolved  the  ftomach  at  the  ufual  place,  the 
« contents  of  the  ftomach  had  come  into  contafl  with  the 

< fpleen  and  diaphragm,  had  partly  diffolved  the  adjacent 
« fide  of  the  fpleen,  and  had  diffolved  the  ftomach  quite 
« through  i fo  that  the  contents  of  the  ftomach  were  found 
« in  the  cavity  of  the  thorax,  and  had  even  affected  the  lungs 
« in  a fmall  degree.” 

The  flefhy  fibres  of  the  ftomach  being  irritated  by  the  fla- 
tus, the  weight,  and  the  acrimony  of  the  food,  begin  to  con- 
trail themfelves  more  powerfully  than  when  the  ftomach  is 
empty,  and  with  a greater  force  in  proportiou  as  it  is  more 
full.  And,  firft,  the  mufcular  ftratum,  which  paffes  along 
the  leffer  curvature,  draws  the  pylorus  to  the  oefophagus  ; 
and,  being  inferted  only  into  the  left  face  of  the  former,- 
draws  it  to  the  right.  The  principal  ftratum  of  the  circular 
fibres  contrails  the  capacity  of  the  ftomach  according  to  its 
length  ; grinds  or  intermixes  its  contents  with  tire  liquors  ; 
and  determines  them  both,  like  the  preflure  of  two  hands 
placed  oppofite,  to  flow  towards  the  pylorus  : But  this  flux 
through  the  pylorus  is  not  continual,  on  account  of  the  val- 
vula  pylori,  and  likewife  becauie  this  motion  begins  from 
fome  part  that  is  more  irritated,  and,  as  we  fee  by  nume- 
rous experiments,  part  of  it  is  very  toon  received  into  the 
blood.  Thefe  alternate  contractions  at  laft  terminate  in  a 

full  evacuation.  In  this  action  of  the  ftomach,  there  is  no- 
thing 
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thing  which  refembles  the  triture  made  by  the  Prong  giz- 
zards ot  granivorous  fowls,  which  fo me  anatomilts  have  alLri- 
bed  to  the  human  Stomach.  The  fiomach,  however,  has  a 
considerable  degree  of  Strength,  Since  the  contraction  ot  its 
fibres  is  often  more  than  a third  part  of  their  length  ; for  we 
frequently  fee  the  fiomach  reduced  to  let's  than  a third  part 
of  its  diameter.  The  Stomach  is  alio  frequently  oblerved  to 
be  diminished  to  much  iefs  than  its  third  part,  even  to  the 
breadth  of  an  inch.  So  that  it  can  expel  the  Smallest  Subltances, 
and  entirely  evacuate  itSelf.  ’I  he  compreffing  force  of  the 
fiomach  mult  be  verv  Small,  as  it  bruifes  neither  berries  nor 
worms. 

The  motions  which  the  fiomach  receives  from  the  dia- 
phragm and  abdominal  mufeies  is  greater  than  its  proper  pe- 
riftaltic  motion.  It  is  principally  Dy  tiie  force  i f theie  muicics 
that  the  drinks  are  urged  on  continually,  but  the  Solid  foods 
only  when  they  are  diffolved,  lelt  thofe  parts  which  are  too 
grofs  fliould  be  expelled  through  the  pylorus  into,  the  duode- 
num ; for  the  foiid  aliments  do  not  Seem  to  leave  the  fiomach 
before  they  have  changed  th  ir  fibrous  or  other  texture  for  that 
of  a mucous  •,  being,  as  it  were,  a cinericious,  yellowifh,  "Some- 
what fetid,  mucilaginous,  and  liquid  pulp.  Thar  which ‘is 
firft  prepared  and  become  fluid  goes  out  of  the  fiomach  before 
the  reft  j but,  fuch  things  as  are  hard,  or  too  large  to  pr.Ss 
the  pylorus,  are  retained  in  the  ftoa.nch  for  a longer  time. 

The  fiomach  being  irritated  by  too  great  a quantity  or  acri- 
mony of  the  food,  by  SickneSs,  by  a repulfion  of  the  hiie,  or  ci- 
ther caples,  does,  by  an  antiperiftdtic  or  reverted  motion  of  its 
fibres,  drive  its  contents  upwards  through  the  open  and  relaxed 
oefophagus  in  the  aft  of  vomiting.  Any  part  of  the  whole  in- 
teftinal  canal,  from  the  pharynx  to  the  rectum,  may  be  co'n- 
firifted,  either  fuddenly  or  Slowly,  by  an  aiitipcriftaltic  motion. 
If  it  happens  fuddenly  to  the  upper  parts  at  the  llomacii,  the 
diaphragm,  and  likewise  the  abdominal  mufeies,  being  conVul- 
' "Yol.  II.  X x fed 
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fed  at  the  fame  time,  it  is  called  vomiting  ; if  it  is  flowly  per- 
formed, it  may  be  called  rumin.itio  ; if  the  fmall,  and  parti- 
cularly the  great  inteftines,  return  their  contents  upwards, 
the  dileai'e  is  called  ileus.  The  effect  of  vomiting  is  partly 
from  the  prefture  of  the  abdominal  mulcles  deprefling  the 
falfe  ribs,  and  urging  the  contents  of  the  abdomen  againft 
the  diaphragm  ; which,  at  the  fame  time,  contracting  itfelf 
to  a plane  downwards,  forces  the  ftomach,  as  between  the 
fidcs  of  a prefs,  to  throw  up  its  contents. 

The  aliments  driven  in  their  natural  courfe  to  the  duode- 
num, meet  there  with  tire  influent  bile  and  pancreatic  juice, 
which  often  flow  back  into  the  ftomach. 

A thin  watery  liquor  diftils  from  the  exhaling  arteries  into 
the  cavity  of  the  inteftines,  like  the  juice  of  the  ftomach,  not 
acrid,  but  faltlfh.  The  quantity  of  this  liquor  may  be  com- 
puted from  the  large  extent  or  fum  of  all  the  excretory  ori- 
fices, and  from  the  fe&ion  of  the  fecretory  artery,  which  is 
larger  than  any  other  in  the  body ; add  to  this,  the  laxity  of 
the  parts  perpetually  kept  warm  and  moift,  and  the  copious 
diarrhoea  or  watery  difcharge  that  often  follows  the  ufe 
of  purgative  medicines.  The  mucus  arifing  from  the  pores 
or  cells,  ferves  to  lubricate  and  defend  the  internal  furface  of 
the  villous  membrane,  and  to  guard  the  ienfible  nerves  from 
ftrongly  acrid  or  pungent  particles.  Hence  we  fee,  it  is  more 
abundant  at  the  beginning  of  the  larger  inteftines,  becaufe 
there  the  mafs  of  aliment  begins  to  be  more  feculent,  acrid, 

and  tenacious. 

The  mixture  of  this  liquor  with  the  pulp-like  mafs  of  the 
aliment,  together  with  the  bile  and  pancreatic  juice,  is  made 
bv  the  motion  of  the  furrounding  mulcles  of  the  abdomen  ; 
but  this  force  is  final!,  and  incapable  of  moving  the  aliments 
forward,  lhe  periftaltic  motion,  which  is  more  particularly 
ftrong  and  evident  in  the  fmall  inteftines,  is  the  chief  power 
by  which  the  digefteii  aliments  are  propelled  along  the  intel- 
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tinal  tube.  Any  part  of  the  inteftine,  irritated  by  flatus  or 
any  fliarp  or  rough  body,  contracts  itfell,  even  after  death, 
moffc  violently  in  that  part  where  the  ftimulus  is  applied,  in 
order  to  free  itfelf  from  the  offending  or  diftending  body, 
which  it  expels  into  the  next  open  part  of  the  lax  inteftine  ; 
where,  being  received,  it  is  again  propelled  forward,  by  excit- 
ing a like  ftimulus  and  contraction  as  before,  lhis  contrac- 
ting motion  of  the  inteftines  is  made  in  various  parts  of  the 
gut,  either  fucceffively  or  at  the  fame  time,  wherever  the 
flatus  or  aliment  excites  a ftimulus,  without  obferving  any 
certain  order.  So  well  fitted,  however,  are  the  inteftines  foi 
this  motion,  that  they  even  exceed  the  irritability  of  the 
heart.  When  they  are  not  irritated,  they  remain  at  reft  5 
and  we  may  fuppofe  this  to  be  the  caufe  why  the  fat  is  depo- 
lited  in  the  abdomen.  The  principal  ftimulus  is  the  air ; 
next  to  that  is  the  aliment  and  laftiy,  the  bile.  This  mo- 
tion is  performed  by  a fort  of  alternate  creeping  and  revolu- 
tion of  the  inteftines,  which  diffeclion  eaiily  demonftrates  ill 
brute  animals,  and  cafes  of  wounds  in  the  abdomen  and  rup- 
tures have  manifefted  it  in  the  human  fpecies.  Among  fo 
many  inflexions,  the  weight  of  the  aliment  is  but  of  little 
confequence,  for  it  eafily  afeends  or  defcer.ds  through  the  ir- 
ritated inteftine,  which  thus  empties  itfelf. 

This  periftaltic  motion  of  the  inteftines  is  performed  by 
the  conftri&ion  of  their  circular  fibres,  which  empty  the  tube 
exadtly,  without  injuring  it  againft  pins,  needles,  or  any  other 
fliarp  bodies  accidentally  introduced  into  it,  they  being  at  the 
fame  time  pufhed  forward.  But  the  revolutions,  or  thofe  mo- 
tions in  which  the  tube  is  alternately  fhortened  and  lengthened, 
and  the  ftreightening  of  crooked  parts  one  before  another, 
which  is  fo  remarkably  confpicuous  in  brute  animals,  are  per- 
formed by  the  long  fibres,  which  we  fee  contmCl  themfelves  at 
the  feat  of  the  prefent  ftimulus,  and  dilate  the  following  por- 
tion, in  order  to  receive  what  follows.  By  the  fame  contraction, 
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the  villous  membrane  of  the  inteftines,  within  their  cavity, 
is  urged  and  reduced  into  longer  folds  ; whence  the  mucus 
is  exprefled  and  applied,  by  the  force  of  irritation  and  Tumu- 
lus, to  that  part  of  the  alimentary  mafs  where  it  was  requir- 
ed. Thefe  long  fibres  frequently  make  intro-fulceptions  of 
the  inteftines,  anil  generally  without  any  bad  ccnfequences, 
by  drawing  up  the  contracted  portion  of  the  ir.teftine  into 
that  which  is  loofe,  in  fuch  a manner,  that  the  former  is  fur- 
rounded  by  the  latter,  which  is  relaxed. 

The  alimentary  pulp,  diluted  with  the  pancreatic  juice  and 
that  of  the  inteftines,  intimately  mixed  with  the  faponaceous 
bile  and  circumjacent  mucus,  is  more  perfectly  difiolved  than 
it  was  by  the  efficacy  of  the  ftomach,  in  proportion  as  the 
Tides  of  the  inteftines  come  into  a larger  contaCt,  and  ap- 
proach nearer  together  •,  to  which  add,  the  longer  Teries  of 
the  periftaltic  motions,  and  the  greater  quantity  of  difl’olving 
juices.  In  this  manner  the  alimentary  pulp,  intermixed  with 
•air,  form 9 a froth,  without  any  kind  of  fermentation.  At 
the  fame  time  the  acid  or  acefcent  quality  is  corrected,  while 
the  oily  or  hit  parts,  difiolved  by  the  bile,  intermix  with  the 
watery  juices,  and  give  the  chyle  its  ufual  milky  appearance, 
it  is  of  a bright  colour  in  the  duodenum,  at  the  firft  entrance 
of  the  biliary  duCt,  arid  may  be  feen  diftinCtly  through  the 
whole  length  of  the  {mall  inteftines  adhering  to  their  viiious 
coat.  But  the  gelatinous  juices  of  ilelh  meats,  diluted  with 
a large  portion  of  water,  and  hkewife  from  their  own  fubvif- 
cid  nature,  adhere  move  particularly  to  the  villous  coat,  and 
enter  it  by  abiorptioa.  Water  and  watery  liquors  are  all  ve- 
ry fpeedily  abiorbed,  and  yet  the  feculent  remains  never  grow 
thick  in  the  fimall  inteftines,  as  far  as  Haller  has  been  able  to 
obferve,  becauie  the  watery  part  is  repaired  by  the  arterial 
vapour  and  mucus  j nor  do  they  become  foetid  in  any  con- 
fiderable  degree,  as  well  becaufe  of  the  great  quantity  of  di- 
luting juices,  as  becaufe  the  quick  progreflion  will  cot  allow 

them 


Chap.  II f. 


DIGESTION. 

349 

them  time  enough  for  putrefying.  Thofe  remains,  0f  u 
more  earthy,  grofs,  and  acrid  difpolition,  which  were  not  re- 
ceived by  the  mouths  of  the  abforbing  ladteals,  by  their  own 
weight,  or  by  the  mufcular  contractions,  defcend  flowJy  into 
the  large  mteftines,  io  as  to  complete  their  whole  courfe  in 
the  fpace  of  about  twenty-four  hours  : All  the  chyle  of  the 
aliment,  however,  is  commonly  extracted  within  three  or  four 
hours,  or  a little  more. 

The  confiderable  length  of  the  fmall  imeftine,  which  is 
upwards  of  five  times  longer  than  the  body,  the  great  fur- 
face  of  the  villous  membrane  increafed  by  folds,  the  in- 
ct edi^ie  number  of  exhaling  or  abforbent  vellels,  the  flow 
courfe  of  the  feces  through  the  large  intcftines,  and  the  great 
quantity  of  the  inteftmal  juice  poured  into  the  alimentary 
mafs,  all  conduce  to  the  preparation  of  the  chyle ; to  its  ab- 
forption  into  the  lacteals  and  the  mefenteric  veins;  to  the  ab- 
ftertion  of  vifcidities  from  the  inteftine;  to  the  avoiding  ad- 
hefions  and  coagulations;  to  the  deftruaion  of  any  acrid  dia- 
thefis;  and  to  the  fubduing  any  poilonous  quality  in  many 
juices,  which,  being  direCtly  mixed  with  the  blood,  would  in- 
ftantly  kill.  .Hence,  in  general,  the  inteffines  are  long  in  a* 
nimals  that  feed  upon  hard  diet,  but  fhort  in  carnivorous 
ones,  and  fhorteft  in  all  thofe  that  live  upon  juices  And, 
even  in  man,  an  uncommon  fhortnefs  of  the  inteflines  has 
been  known  to  be  attended  with,  hunger,  and  a difeharge  of 
foetid  and  fluid  feces. 

The  heat  by  which  the  aliment  is  fomented,  and  which  is 
exceedingly  proper  for  the  foiution  of  the  gelatinous  matter 
and  for  exciting  a beginning  putrefaction,  is  the  principal  cat,  fc  * 
of  the  foetor  which  is  gradually  produced  in  the  aliment ; 
hence  alfo  the  ufeful  part  of  the  aliment,  rendered  more 
fluid,  is  the  better  adapted  for  abforption.  The  air  alfo,  in- 
clofed  in  the  vifeid  aliment,  operates  here,  as  in  the  itomach, 
by  breaking  the  cohefion  of  the  aliments,  if  any  parts  of  it 
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yet  remain  whole.  The  internal  water  dilutes  the  little 
maffes  of  aliment  •,  and  if  any  hard  part  remains,  this  liquor 
foftens  it  by  maceration.  The  bile  being  intimately  mixed 
with  oil,  renders  it  mifcible  with  water. 

What  remains,  after  the  chyle  has  been  abftratted,  confift* 
of  fome  portion  of  the  bile,  become  mucilaginous,  and  dege- 
nerated •,  fome  part  of  the  human  mucilages  *,  moft  of  the 
earthy  parts  of  the  food  , all  thofe  parts  which,  by  their 
acrimony,  were  rejefted  by  the  abforbing  mouths  of  the 
laCleals,  yet  changed  by  means  of  putrefaction  ; and  lalHy, 
all  the  folid  fibres  and  membranes,  whofe  cohefion  was  too 
great  to  be  overcome  by  the  maceration  and  periftaltic  mo- 
tion in  the  inteftines. 

AH  thefe  remains  pafs  from  the  extremity  of  the  ileum  into 

the  caecum,  in  which  they  are  collected.  . 

The  inteftinal  feces,  therefore,  retained  in  the  beginning  of 

the  colon  or  large  inteftine,  there  grow  dry  by  the  abiorp- 
tion  of  their  vapours,  fo  to  be  capable  of  receiving  a figure 
from  the  round  contracted  parts  of  the  colon  ; they  afcend 
from  the  bottom  of  the  caecum  elevated  by  the  long  liga- 
ments which  end  in  the  appendix  vermiformis.  And  here 
the  manner  in  which  the  feces  are  propelled  by  the  contrac- 
tion of  the  circular  fibres,  appears  better  than  in  the  fmall 
inteftines.  The  longitudinal  fibres  of  the  inteftine,  being 
attached  to  the  contracted  parts  as  fixed  points,  draw  up  and 
dfiate  the  lower  parts  of  the  inteftine,  the  parts  of  the  in- 
teftine, to  which  the  feces  are  next  brought,  being  irritated 
‘d  contradted  in  like  manner,  are  immediately  after  drawn 
together  by  the  round  and  long  fibres,  by  a iuccefiive  repett- 
1 of  which  the  feces  finifh  their  courfe,  through  the  whole 
large  inteftine,  in  about  twenty-four  hours  in  a healthy  per- 

'“While  .he  grofs  feces  afcend  by  .he  folds  or  valves  of  the 
J^he  of  them  deprefles  .he  lower  fold  .o  the  lef. 
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fide,  which  draws  back  the  ligament  common  to  each  valve, 
in  fuch  a manner  as  to  comprefs  and  exadly  clofe  the  upper 
fold  downward,  that  nothing  may  return  back  into  the 
ileum  ; which  might  eafily  happen  in  a fluid  ftate  of  the  fe- 
ces, if  this  paflage  was  not  fo  accurately  fhut  up.  The  feces, 
when  in  danger  of  falling  down  from  the  upper  parts,  de- 
pi  els  the  upper  valve,  and  thus  accurately  exclude  themfelves. 
i he  feecs  continue  to  move  flowly  forward,  becoming  more 
dry,  confiftent,  and  figured  by  the  fame  caufes,  through  the 
whole  trad  and  repeated  flexures  of  the  colon,  This  intef- 
tine  is  from  five  to  feven  feet  long,  and  it  is  in  general  capa- 
ble of  retaining  the  feces  for  twenty -four  hours,  fo  as  to  give 
no  interruption  to  the  common  affairs  of  life  j this  retention, 
however,  is  always  proportional*  to  the  velocity  with  which 
the  fmall  inteftines  propel  their  contents. 

At  length  the  feces  fall  into  the  redum,  which  being  fituat- 
ed  in  the  midft  of  much  furrounding  fat  and  cellular  fub- 
flance,  eafily  expands,  and  fuffers  the  excrement  to  be  collec- 
ted in  large  quantities,  and  to  be  retained  for  a coniiderable 
time. 

The  flructure  of  the  redum  differs  very  much  from  that 
of  the  other  inteftines.  -The  external  membrane  or  perito- 
naeum is  only  fpread  before  it ; while  behind  it  is  im  ported 
by  a broad  fixation  of  the  cellular  lubftance,  replete  with 
fat  and  many  conglobate  glandules,  conneding  it  all  the  way 
to  the  os  facrum.  The  mufcular  fibres  are  much  ftronger 
and  more  numerous,  efpecially  the  longitudinal  ones,  than 
in  the  other  inteftines  ; being  compofed  of  the  three  liga- 
ments, expanded  and  fpread  firft  over  the  anterior  furface, 
and  then  over  the  whole  inteftine  ; they  dilate  the  inteftine 
before  the  advancing  feces,  and  draw  it  back  after  the  feces 
are  excluded.  1 he  tranfverfe  fibres  are  alfo  ftrong  ; and  the 
iaft  of  them  ?re  oval,  forming  a protuberant  ring,  called  the 
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internal  fphwBer , by  which  the  opening  of  the  anus  is  clo- 
fed. 

The  villous  coat  of  the  inteftine  has  a very  rough  furface, 
is  extremely  porous,  and  full  of  reticulated  polygonal  wrin- 
kles, and  is  furniilied  with  fome  peculiar  iinules.  Thkt  part 
of  the  inteftine  which  is  next  to  the  fkin  or  outward  opening 
forms  a white  firm  circle  like  a valve,  into  which  defcend  ■ 
the  longitudinal  folds  Between  thefe  folds  are  intercepted 
finufes,  hollow  upwards,  and  of  a greater  depth  towards  the 
lower  extremity  of  the  inteftine.  The  mouths  of  the  large 
mucous  glandules  open  into  thefe  cavities ; while  the  margin 
of  the  anus  itte.f  is  defended  by  lebaceous  glandules,  left  it 
Ihouid  be  excoriated  oy  the  hard  acrid  feces. 

"Whenever,  therefore,  the  feces  are  collected  within  the 
redurn,  in  fuck  a quantity  as  to  become  troublefome  by  the.r 
weight  irritation,  or  acrimony,  they  excite  an  uneafmefs  . 
through  the  adjacent  vifeera  ; and  are  then,  by  the  force  of 
the  diaphragm  and  abdominal  mufcles,  prefled  downwards 
through  the  inner  rim  of  the  pelvis,  fo  as  to  urge  upon  the 
contents  of  the  lefs  refilling  bladder  and  recftnm.  When  the 
reliftance  of  the  anus  is  thus  overcome,  the  comprefting 
forces  of  the  diaphragm  abate,  and  the  feces  continue  to  dft- 
char^e  from  the  body,  urged  only  by  the  per.ftalt.c  motion 
of  the  inteftine.  After  the  feces  are  expelled,  the  mteftme, 

• Vw  its  longitudinal  fibres,  is  drawn  back  or  up  into  the  bod)  , 
iter  which,  the  opening  of  the  anus  itfelf  is  clofcly  contract- 
1 Uy  thc  two  proper  fpbfaOn  - at  firft.  The  feces  ,n  men 
hd  carnivorous  animals  are  very  fetid,  aimed  putrid , f»ta  - 
\ ..  r0ft  and  contain  much  oil  intimately  mixed  with 

iiihich  are  left  both  by  the  aliments,  as  well  ns  by  the 
f , ’ A other  humours  of  the  human  body  An  acrid  and 
b'f  returns  from  the  feres  into  the  blood  ( hence. 

SJnefs  in  fevers  is  hurtfu.,  putre^on  being  increafcd 
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by  the  affufion  of  the  above  mentioned  matter  into  the  bo- 
dy. 

§ 13.  Hepar , and  Veftcula  Fellis. 

Situation , figure , and  divifion , of  the  liver.  The  liver  is  d 
large  and  folid  mals,  of  a dark  red  colour,  a little  incli- 
ned to  yellow,  fituated  immediately  under  the  arch  or  the 
diaphragm,  partly  in  the  right  hypochondrinm,  which  it  fills 
almoft  entirely,  and  partly  in  the  epigaftrium,  between  the 
appendix  enfiformis  and  fpina  dorfi,  and  terminating  com- 
monly in  the  left  hypochondrium,  into  which  it  fometimes 
runs  a confiderable  way. 

The  figure  of  the  liver  is  irregular,  it  being  arched  or  con- 
vex on  the  upper  part,  unequally  concave  on  the  lower,  and 
very  thick  on  the  right  and  back  fides.  Towards  the  left  and. 
anterior  fides,  its  thicknefs  decreafes  very  much,  and  termi- 
nates there  by  a kind  of' edge  ; and  it  is  broader  from  right 
to  left  than  from  before  backwards. 

The  liver  may  be  divided  into  two  extremities,  one  great, 
the  other  fmall  •,  two  edges,  one  anterior,  and  one  pofterior ; 
two  fides,  one  luperior  and  convex,  which  is  fmooth,  polifh- 
ed,  and  "proportioned  to  the  arch  of  the  diaphragm,  and  one 
inferior,  concave,  and  uneven,  with  feveral  eminences  and 
depreflions  ; of  which  hereafter. 

It  may  likewife  be  divided  into  two  lateral  parts,  called 
lobes  ; one  of  which  is  termed  the  great  or  right  lobe , the  other 
the  fmall  or  left  lobe.  Thefe  two  lobes  are  diftinguifhed  above 
by  a membranous  ligament,  and  below,  very  plainly,  by  a 
confiderable  fciffure,  lying  in  the  fame  direction  with  the  fu- 
pcrior  ligament." 

The  eminences  on  the  concave  fide  of  the  liver  belong  to 
the  great  lobe.  The  principal  eminence  is  a fort  of  triangu* 
• Vol.  II.  Y y laf 
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la'r  or  pyramidal  apophyfis,  fituated  backward  near  the  great 
fciflure  which  diftinguHhes  the  two  lobes. 

This  triangular  eminence  is  termed  fxmply  the  J 'mall  lobe  of 
the  livery  or  lobuius  Spigelii , though  it  was  known  to  feveral 
anatomifts  long  before  his  time.  One  of  its  angles  advances 
a confiderable  way  toward  the  middle  of  the  lower  fide  of  the 
great  lobe,  and  is  loft  there.  This  angle  we  call  the  root  of 
the  lobuius.  1 oward  the  forefide  there  is  another  eminence, 
lefs  prominent,  but  broader  ; and  to  this  eminence,  and  the 
former,  the  antients  gave  the  general  name  of  portae. 

The  deprefiions  on  the  concave  or  lower  fide  of  the  liver, 
which  deferve  our  attention,,  are  -four  in  number.  The  firft 
is  the  fciftiire  that  ieparates  the  two  lobes  which  runs  acrofs 
the  concave  fide,  from  the  eminences  already  mentioned,  to 
the  anterior  edge,  where  it  terminates  by  a notch  of  differ- 
ent depths  in  different  fubje&s.  This  is  termed  the  great 
fcJJ'ure  of  the  liver  ; and,  in  fome  fubjedfs,  part  of  it  is  an 
entire  tube.  The  iecond  depreffion  is  fituated  tranfverfely 
between  the  two  eminences  of  the  great  lobe,  and  filled  by 
the  finus  of  the  vena  portae , fo  called  by  the  antients,  becaufe 
it  lies  between  the  eminences  of  the  fame  name.  The  third 
depreffion  is  backward,  between  the  great  lobe  and  lobuius 
Spigelii,  and  the  vena  cava  paffes  through  it.  The  fourth  is 
a kind  of  fulcus  between  the  lobuius  and  fmall  lobe  of  the 
liver,  which  in  the  foetus  ferved  to  receive  a venal  canal  loft 
in  adults,  in  whom  it  appears  only  as  a kind  of  iigament. 
This  fulcus  is  in  fome  meafure  a continuation  of  the  great 
fciflure,  and  joins  the  vena  cava  by  an  acute  angle. 

Beudes  thcfe  four  deprefiions,  there  is  one  on  the  fore  part 
of  the  great  lobe,  in  which  the  velicula  ftllis  is  lodged  j and 
it  fometimes  runs  as  far  ns  the  edge,  where  it  forms  a fmall 
notch.  We  may  likewife  reckon  among  thefe  deprefiions  a 
fmall  fuperficial  cavity  in  the  poftcrior  and  lateral  part  of  the 
lijwcr  fide  of  the  great  lobe,  by  which  it  refts  on  the  right 
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kidney ; and  likewife  a fuperficial  cavity  in  the  left  lobe, 
where  it  runs  over  the  ftomach. 

Laftly,  on  the  pofterior  edge  of  the  liver,  there  is  a great 
finus  common  to  both  lobes,  which  gives  paCtge  to  the  Ipina 
dorfi  and  oefophagus,  near  the  place  where  the  vena  cava  dc- 
feends  ; and  we  fometimes  meet  with  feiffures  on  both  tides 
of  the  liver,  which  are  not  ordinary. 

Ligaments  of  the  liver.  I he  convex  fide  of  the  liver  is  com- 
monly connected  to  the  diaphragm  by  three  ligaments,  which 
are  only  continuations  of  the  membranous  lamina  of  the  pe- 
ritonaeum. One  lies  near  the  edge  of  the  extremity  of  each 
lobe,  and  one  in  the  middle;  and  they  are  accordingly  term- 
ed the  right,  middle , aud  left  ligaments.  There  is, a cellular 
fubftance  in  the  duplicating  of  each,  in  which  the  blood-vd- 
fels  and  lymphatics  run,  and -which  fends  off  a kind  of  lami- 
na into  the  iubftance  of  the  liver. 

The  right  ligament  fometimes  conne&s  the  great  lobe  to 
the  cartilages  of  the  falfe  ribs ; and  the  left  ligament,  or  that 
of  the  fmall  lobe,  is  often  double,  and  advances  toward  the 
middle  ligament.  This  middle  ligament  begins  below  in  tlie 
great  feiflure  of  the  liver,  near  the  eminences  called  portae 
and  from  thence  pafTes  through  the  anterior  notch,  and  over 
the  convex  fide  of  the  liver  at  the  union  of  the  two  lobes, 
and  is  fixed  obliquely  in  the  diaphragm. 

It  is  likewife  fixed  along  the  upper  and  inner  part  of  the 
vagina  of  the  right  mufculus  reflus  of  the  abdomen,  in  fuch 
an  obiique  manner  as  to  be  nearer  the  linea  alba  below  than 
above. 

Befides  thefe  ligaments,  the  great  lobe  of  the  liver  is  like- 
wife connected  to  the  right  ala  of  the  tendinous  portion  of 
the  diaphragm,  not  by  a ligament,  but  by  a broad  and  im- 
mediate adhefion,  without  the  intervention  of  the  membrane 
of  the  peritonaeum,  which  is  only  folded  quite  round  this 
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adhefion,  to  form  the  external  membrane  of  all  the  reft  of 
the  body  of  the  liver. 

This  broad  adhefion  is  commonly,  though  improperly, 
called  hgamentmn  coronarium  : But,  in  the  firft  place,  it  is  not 
a ligament,  as  has  been  already  obferved  ; and,  fecondly,  it 
is  not  circular,  but  oval,  and  very  oblong. 

It  is  not  on  the  upper  part  of  the  convex  fide  of  the  liver, 
but  along  the  pofterior  part  of  the  great  lobe  ; the  broad  extre- 
mity of  the  adhefion  lying  nearer  the  notch,  and  the  pointed 
extremity  towards  the  right  hypochondrium. 

The  middle  ligament,  called  improperly  ligamentum  hepatis 
fafpenfortuniy  contains  in  its  dupiicature  a thick  white  rope, 
like  a round  ligament,  which  was  the  umbilical  vein  in  the 
foetus.  Thus  the  lower  part  reprefents  a falx  ; the  convex 
edge  of  which  is  lharp,  and  the  other  rounded. 

All  thefe  ligaments  ferve  to  keep  the  liver  in  its  proper  fi- 
tuation,  and  to  'hinder  it  from  inclining  too  much  towards 
either  fide  : But  we  muff  not  imagine  that  any  of  them  ferve 
to  fufpend  it ; becaufe  it  is  iufnciently  fupported  by  the  fto- 
mach and  inteftines,  efpecially  when  they  are  filled. 

When  the  ftomach  is  empty,  or  when  we  faff  longer  than 
ordinary,  it  is  a common  expreflion  to  fay  the  ftomach  pinch- 
es us.  As  the  liver  is  not  then  fuftained  by  the  ftomach  and 
inteftines,  it  defeends  by  its  own  weight,  and  chiefly  by 
means  of  the  middle  ligament,  pulls  the  diaphragm  along 
with  it  It  is  in  that  place,  therefore,  that  we  have  this  un- 
cafy  fenfation  ■,  and  not  at  the  fuperior  orifice  of  the  ftomach, 
as  is  commonly  believed. 

The  right  or  great  lobe  of  the  liver,  which  lies  in  the  right 
hypochondrium,  refts  on  the  right  kidney  by  a fmall  fuperfi- 
ciai  depreffion  above  mentioned  ; and  it  likewife  covers  a 
portion  of  the  arch  of  the  colon  and  the  pylorus.  About 
two  third  parts  of  the  fmall  or  left  lobe  lie  in  the  middle  of 
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the  epigaftrium,  and  the  remaining  third  part  advances  over 
the  ftomach  towards  the  left  hypochondrium. 

This  fmall  lobe  is  fituated  almoft  horizontally  ; the  great 
lobe  is  very  much  inclined,  and  its  thick  extremity  runs 
down  almoft  in  a perpendicular  direction  to  the  right  kidney 
on  which  it  lies,  in  the  manner  already  laid.  This  obferva- 
tion  is  of  ufe  ro  diftinguifb  the  different  parts  of  the  liver  in 
wounds  and  chirurgical  operations. 

It  may  likewife  ferve  to  direft  us  in  examining  a liver  ta- 
ken out  of  the  body  ; the  fituation  of  which  may  be  other- 
wife  very  eafily  miftaken,  eipecially  that  of  the  parts  of  the 
concave  fide.  The  paflage  of  the  vena  cava,  between  the 
body  of  the  great  lobe  and  the  lobulus  Spigelii,  may  iikevvife 
ferve  for  a rule  in  placing  a detached  liver  in  its  true  fitua- 
tion. 

StruElure  of  the  liver.  The  liver  is  compofed  of  feveral 
kinds  of  vefleis  5 the  ramifications  of  which  are  multiplied  in 
an  aftonifhing  manner,  and  form,  by  the  intertexture  of  their 
capillary  extremities,  an  innumerable  collection  of  fmall  pulpy 
friable  corpufcles,  which  are  looked  upon  to  be  fo  many  or- 
gans defigned  to  feparate  from  the  niafs  of  blood  a particular 
fluid,  termed  the  bile. 

The  greateft  part  of  thefe  vefleis,  from  one  end  to  the  o- 
ther,  is  included  in  a membranous  vagina,  called  capfula  venae 
portae , or  cahfula  Glijfohi,  from  an  Englilh  author  who  firft 
deferibed  it  particularly,  about  the  middle  of  the  laft  century. 
This  vagina  is  commonly  confidered  as  a continuation  of  the 
membrane  which  covers  the  liver,  and  which  penetrates  this 
fubftance  along  with  the  blood-veffels  ; but  Sabatier  is  of  opi- 
nion that  it  is  a continuation  of  the  cellular  membrane  which 
cpvers  the  vena  portae  ventralis. 

The  veflel  which  carries  the  blood  to  the  liver  is  called 
vena  portae , for  the  reafon  already  given.  In  the  deferip- 
tion  of  the  veins,  we  obferved  that  the  vena  portae  might 
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be  confidercd  as  two  large  veins,  the  trunks  of  which  are  join- 
ed endwife,  and  fend  out  branches  and  ramifications  in  oppo- 
fite  directions  to  each  other  *,  that  one  of  thefe  veins  is  rami- 
fied in  the  liver,  the  other  lying  without  the  liver,  and  fending 
its  branches  and  ramifications  to  the  vifcera  of  the  abdomen  ; 
and,  laftly,  that  the  firft  of  thefe  large  veins  may  be  termed 
vena  portae  hepatica , the  other  vena  portae  venttalis. 

Vena  portae  hepatiea.  The  particular  trunk  of  the  vena 
portae  hepatica  is  fituated  tranfverfelv  between  the  broad  an- 
terior eminence  of  the  great  lobe  of  the  liver  and  the  root  of 
the  lobulus  in  a particular  failure,  and  forms  what  is  called 
the  fmus'of  the  vena  portae.  From  this  finus  five  principal 
branches  go  out,  which  are  afterwards  divided  into  millions 
of  ramifications  through  the  whole  fubftance  of  the  liver. 

At  this  place  the  vena  portae  lays  down  the  common  of- 
fice of  a vein,  and  becomes  a kind  of  artery  as  it  enters,  and 
is  again  ramified  in  the  liver.  The  extremities  of  all  thefe 
ramifications  of  the  trunk  of  the  vena  portae  hepatica  end  in 
the  pulpy  friable  corpufcles  of  the  liver. 

Pori  bilarii  et  duel  us  hepaticus  It  is  in  thefe  corpufcles  that 
the  bile  is  fecreted,  and  it  is  immediately  collected  in  the  fame 
number  of  extremities  of  another  kind  of  veflels,  which  u- 
nite,  by  numerous  ramifications,  into  one  common  trunk. 
Thefe  ramifications  are  termed  port  bilarii,  and  the  trunk 
duBus  hepaticus ; ar.d  the  ramifications  of  thefe  two  kind  of 
vefiels  are  inverted  together  by  the  capfula  of  the  vena  portae. 

Hepatic  veins.  The  blood  deprived  of  this  bilious  .fluid  is 
reconveyed  to  the  heart  by  a great  number  of  venal  ramifi- 
cations, which  afterwards  unite  into  two  or  three  principal 
branches,  befides  others  that  are  lefs  confiderable,  that  termi- 
nate in  the  vena  cava,  and  are  all  called.by  the  name  of  vena 
hepatica. 

The  capillary  extremities  of  the  ramifications  of  the  vena 
hepatica,  join  thofe  of  the  vena  portae,  and  accompany  them 
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through  the  liver ; and  yet  the  great  branches  of  both  veins 
interfedf  each  other  in  feveral  places. 

When  we  cut  the  liver  in  flices,  it  is  eafy  to  diftinguifh  in 
each  flice  the  ramifications  of  the  vena  hepatica  from  thofo 
of  the  vena  portae ; the  firft  being  thinnelt  and  largeft,  and. 
adhering  clofeft  to  the  fubftance  of  the  liver  ; whereas  thofc 
of  the  vena  portae,  which  are  inverted  by  the  cellular  capfu- 
la  appear  to  be  a little  ruffled  when  empty  } becaufe  the  cel- 
lular caplula  lubfides  when  it  is  cut,  but  the  other  veins  re- 
main uniformly  open,  their  lides  adhering  to  the  fubftance  of 
the  liver ; belides,  they  are  accompanied  by  the  branches  of 
the  hepatic  artery'and  biliary  dudls  which  do  not  follow 
thofe  of  the  vena  hepatica  : And  Sabatier  obferves,  that 

: the  diredtion  of  the  branches  of  the  vena  hepatica  is  per- 
■ pendicular  to  that  of  the  vena  portae.  - 

Hepatic  artery  and  nerves.  1 he  liver  receives  from  the  ar- 
teria  caeliaca  a particular  branch,  termed  arteria  hepatica; 

• which  being  very  fmall  when  compared  with  the  bulk  of  that 
’ vifeus,  feems  defigned  only  for  its  nouriflunent,  and  not  for 
: the  fecretion  of  the  bile.  The  plexus  hepaticus,  formed  by 
itlie  nervi  fympathetici  maximi  et  medii,  furnifhes  a great 
: number  of  nerves  to  the  fubftance  of  the  liver.  The  rami- 
fications of  the  artery  and  nervous  plexus  are  included  in  the 
tceilular  capfula,  together  with  thofe  of  the  vena  portae  and 
pori  bilarii. 

The  pulfation  of  this  artery  has  been  by  feme  anatomifts 
taken  for  that  of  the  caplula,  which  they  fuppoled  to  be  muf- 
^cplar  ; and  by  this  they  have  endeavoured  to  explain  the  ar- 
terial fundlion  of  the  vena  portae:  But  they  have  not  confi- 
ildfired,  that  the  blood  in  this  vein  does  not  require  to  be 
ptimped  forward  ; becaule  lo  fwift  a motion  would  have  been 
prejudicial  to  the  fcctetion  of  the  fine  oil  of  the  bile,  for 
which  a flow  and  almoft  infenfible  motion  is  neceflary.  Cow- 
?per  and  Santorinus  were  the  firft  who  doubted  of  the  mufeu- 
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lar  nature  of  the  capfula,  and  they  have  been  followed  in 
this  opinion  by  modern  anatomifts. 

The  liver  is  covered  exteriorly  by  a particular  membrane 
or  coat,  which  is  a continuation  of  the  peritonaeum.  A mem- 
branous or  filamentary  fubftance  likewife  runs  through  this 
whole  vifcus,  and  conne&s  the  ramifications  and  extremities 
of  ail  its  veflels  to  each  other.  This  fubftance  feeins  to  be  a 
complicated  production  of  the  capfula  of  the  vena  portae, 
and  of  the  external  membrane  of  the  liver. 

The  outer  furface  of  this  coat  is  very  fmooth,  but  its  in- 
ner furface  is  uneven,  confuting  of  a great  number  of  thin 
membranous  laminae  j between  which  we  obferve  very  dif- 
tindtly,  numerous  lymphatic  veflels,  on  both  the  convex  and 
concave  fides  of  the  liver ; but  it  is  more  difficult  to  trace 
thofe  which  accompany  the  filamentary  fubftance  through 
that  vifcus.  Some  of  the  lymphatic  veflels,  from  the  fub- 
ftance and  concave  furface  of  the  liver,  run  in  the  capfule  of 
GlifTon  ; and  after  palling  through  conglobate  glands  fituated 
there,  they  end  at  laft  in  the  receptaculum  chyli,  or  into  fome 
of  the  large  lacteals ; others,  upon  the  convex  furface  of  the 
liver,  run  to  the  ligamentum  fufpenforium,  from  which  they 
pierce  the  diaphragm  in  company  with  the  vena  cava,  to  end 
in  the  thoracic  duct. 

We  have  already  obferved,  that  the  fubftance  of  the  liver 
is  chiefly  made  up  of  an  infinite  number  of  pulpy  friable 
corpulcles  j each  of  which  js  bounded;  and  in  a manner  fur- 
rounded,  by  a particular  expanfion  of  the  capfula  Glifloni  j 
and  all  thele  expanfions  are  connedteu  by  common  fepta,  in 
fome  meafure  refembling  a bee-hive. 

Thcfe  corpufcles  have  leveral  angles,  efpecially  in  the  in- 
ner furface  of  the  liver  ; but  near  the  furface  they  are  raifed 
in  the  form  of  fmall  tubercles.  .Their  pulpy  texture  appears 
like  radiated  villi,  a fmall  void  fpace  being  ieft  in  the  middle 
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If  we  blow  through  a pipe  into  the  vena  portae,  vena  cava, 
arteria  hepatica,  or  trunk,  of  the  pork  bilarii,  but  efpecially 
through  the  two  veins,  we  obl'erve  the  liver  to  fwell,  and  the 
corpufcles  near  the  furface  are  raifed,  and  become  more  fen- 
iible.  If  we  blow  with  much  force,  we  burft  thele  corpuf- 
cles ; and  the  air  getting  between  them  and  the  external 
membrane,  raifes  it  from  the  fubftance  of  the  liver  in  blifters. 

DuBiss  cholidochus.  The  duCtus  hepaticus,  or  trunk  of  the 
pori  bilarii,  having  run  a little  way,  joins  another  canal,  called 
duElus  cydicus  or  veftcularis  ; becaufe  it  comes  from  the  veficu- 
la  fellis,  as  we  fhall  fee  in  the  defcription  of  that  organ..  Thefe 
two  united  duds  form  a common  trunk,  named  duElus  ■ choli- 
dochus ; becaufe  it  conveys  the  bile.  This  duCi  having  reach- 
ed the  incurvation  of  the  duodenum,  inilnuates  itfelf  through 
the  coats  of  that  inteftine,  and  opens  into  its  cavity,  not  by 
a round  papilla,  but  by  an  oblong  orifice  rounded  at  the  up- 
per part,  and  contracted  at  the  lower  like  the  fpout  of  an 
ewer,  or  like  a common  tooth-picker. 

The  edges  of  this  orifice  are  railed,  broad,  and  plaited,  as 
we  may  fee  by  making  this  portion  of  the  duodenum  lwim  iu 
clear  water.  At  the  entry  of  this  orifice  we  iee  another 
fmall  opening  diftinCt  from  it,  which  is  the  orifice  of  the 
duCtus  pancreaticus';  of  which  hereafter.  Gliffon  was  of 
opinion,  that  the  extremity  of  the  ductus  cholidochus  was 
furnilhed  with  a fphinCfer  of  mulcular  fibres,  which  was  ca- 
pable of  lhutting  the  orifice,  and  of  preventing  the  contents 
of  the  duodenum  from  entering  it;  but  no  luch  duCf  has 
been  found  by  others,  and  the  obliquity  of  the  paffage  an- 
swers the  fame  purpofe. 

Vfuula  fellis.  The  gall-bladder  is  a kind  of  fmall  bag, 
fhaped  like  a pear,  that  is,  narrow  at  one  end,  and  wide  at 
the  other.  The  wide  extremity  is  termed  the  fundus  or  hot- 
tom,  the  narrow  extremity  the  neck,  and  the  middle  portion 
the  body.  About  one  third  of  the  body  of  the  veficula  lies 
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in  a depreflion  on  the  concave  fide  of  the  liver,  from  the' 
trunk  or  finus  of  the  vena  portae,  where  the  neck  is  fituated, 
to  the  anterior  edge  of  the  great  lobe,  a little  toward  the 
right  fide,  where  the  bottom  is  placed  ; and  in  fome  fubjetts 
it  advances  beyond  the  edge,  fo  as  to  oppofe  itfelf  to  the 
mufcles  of  the  abdomen,  under  the  edges  of  the  falfe  ribs. 

Therefore  when  we  ftand,  the  veficula  fellis  lies  in  a plane 
inclined  a little  from  behind  forward.  When  we  lie  upon 
the  back,  it  is  almoft  inverted.  When  we  lie  on  the  right 
fide,  the  bottom  is  turned  downward,  and  it  is  turned  upward 
when  we  lie  on  the  left  fide  ; and  thefe  iituations  vary  accor- 
ding to  the  different  degrees  of  each  pofture. 

The  gall-bladder  is  compofed  of  feveral  coats,  the  outer- 
moft  of  which  is  a continuation  of  that  which  invefts  the  li- 
ver, and  conlequently  of  the  peritonaeum. 

The  under  fide  of  the  gall-bladder  touches  the  colon  at 
the  beginning  of  the  duodenum,  and  fometimes  at  the  py- 
lorus. 

The  fecond  coat  is  faid  by  fome  to  be  flefhy,  and  made  up 
of  two  ftrata,  one  longitudinal,  the  other  tranfverfe,  like  that 
of  the  ftomach  or  inteftines;  but  excepting  in  fome  very  ro- 
buft  fubjetts,  there  are  fcarcely  any  mulcular  fibres  to  be 

feen. 

A whitifli  flratum  is  looked  upon  as  the  third  coat  of  the 
gall-bladder,  anlwering  to  the  tunica  nervofa  of  the  inteftines. 

The  innermoft,  or  fourth  coat,  has  on  the  infide  a great 
number  of  reticular  folds,  filled  with  ftnall  lacunae,  like  per- 
forated papillae,  efpecially  near  the  neck  of  the  veficula, 
where  thefe  folds  are  longitudinal,  and  afterwards  form  a. 
kind  of  fmall  pylorus,  with  plaits  of  the  fame  nature  witu 
thofe  in  the  great  one.  Thefe  lacunae  are  looked  upon  to 
be  glands.  Sabatier  admits  only  of  the  lirft  and  the  laft  of 
thefe  coats,  and  confiders  the  intermediate  fubftance  as  being 
merely  cellular  and  vafcular. 
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That  fide  of  the  body  of  the  veficula  which  lies  next  the 
liver,  is  connected  to  that  vifcus  by  a vaft  number  of  fila- 
ments, which  run  a great  way  into  the  fubftance  of  the  liver. 
Among  thefe  fibres,  in  fiome  animals,  duds  have  been  obferv- 
ed  a long  time  ago.  They  are  mod  numerous  near  the  neck 
of  the  veficula,  and  they  are  named  duBtus  cyjlo-hepatici , or 
•hepat'ico-cyjlici ; but  no  fuch  duCls  can  be  demon ftrated  in  the 
•human  body. 

The  neck  of  the  veficula  is  formed  by  the  contraction  of 
the  fimall  extremity;  and  this  neck  bending  afterwards  in  a 
particular  manner,  produces  a narrow  canal,  named  ducius 
cyjlicus.  This  incurvation  reprelents,  in  fiome  meafure,  the 
head  of  a bird,  of  which  the  cyftic  duCt,  by  the  gradual  di- 
minution of  its  diameter,  exprefles  the  beak.  This  cannot 
be  fieen  When  the  liver  is  extra  Jitttm ; and  even  in  Jitu  it  is 
but  very  imperfectly  feen,  when,  in  order  to  view  the  con- 
cave fide,  the  liver  is  railed  and  thruft  too  much  againft  the 
diaphragm  ; for  by  thus  inverting  the  liver,  the  curvature  is 
difiordered,  and  we  fee  two  in  the  place  of  one. 

To  fee  this  curvature  in  its  true  natural  fituation,  the  liver 
is  to  be  railed  but  very  little,  and  the  duodenum  left  un- 
touched ; then  we  mud  floop  and  look  under  the  liver  with- 
out difiordering  any  thing.  This  incurvation  may  be  cf  ufic 
to  hinder  too  precipitate  a dificharge  of  the  bile  contained  in 
the  veficula,  which  fiome  fituations  of  the  body  might  occa- 
fion. 

I he  neck  of  the  veficula  is  nearly  of  the  fame  flruChtire 
with  the  other  parts.  It  has  on  the  infide  feveral  reticular 
rugae  and  fiome  folds,  which  appear  like  fragments  of  valvu- 
lae  connivences,  fituated  very  near  each  other,  from  the  neck 
to  the  contraction  of  the  cyftic  duCt.  The  firft  of  thefe 
rolds  is  broad  and  large,  and  almoft  circular ; the  next  is 
more  oblique  and  fmallcr  in  fize,  and  the  reft  diminifh  in  the 
fame  manner.  Taken  all  together,  they  form  a kind  of  fpi- 
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rat  flight,  which  may  be  feen  through  the  neck  on  the  out- 
iide,  where  it  lomtthnes  appears  like  a l'crew,  eipecially  when 
the  necu;  is  filled  with  any  fluid.  This  oblervation  is  owing 
to  M.  Heifter. 

By  flitting  the  neck  and  du£t,  we  fee  all  thefe  folds  very 
diftinctly,  efpecially  when  we  examine  them  in  clear  water. 
When  they  are  viewed  in  any  other  manner  they  eafily  de- 
ceive us,  being  miftaken  for  true  valves,  becaufe  of  their 
tranfyerfe  fituation.  They  may,  however,  in  fome  meafure, 
fupply  the  place  of  valves,  by  hindering  the  bile  from  run- 
ning too  fa  ft  into  the  duodenum,  and  the  contents  of  the 
duodenum  from  entering  this  du£t.  The  ftru&ure  of  the 
biliary  duds  appear  to  be  entirely  membranous,  covered  ex- 
ternally with  a thick  cellular  fubftance,  and  lined  within  by 
a kind  of  tunica  -villofa,  which  is  pierced  with  numerous 
holes,  that  make  it  appear  like  a fteve.  Through  thefe  a 
mucous  humour  flows,  to  fiaye  the  duels  from  the  imprefllon 
of  the  bile.  And  the  internal  furface  of  nil  thele  biliary 
dudts,  that  is,  of  the  du^lus  hepaticus,  cvfticus,  and  cholido. 
chus  being  examined  through  a microlcope  in  clear  water,  ap- 
pears- to  be  nearly  of  the  fame  ftru&ure  through  their  whole 
extent. 

The  cyftic  and  hepatic  dudts,  do  not,  in  their  ordinary  and 
natural  fituation,  reprefent  the  capital  Greek  T,  where  they 
form  the  ductus  cholidochus.  After  the  incurvation  of  the 
neck  of  the  veficula,  thefe  two  duels  run  very  near  each 
other,  .and  they  appear  to  be  fcpar.ated  only  by  railing  up  the 
liyer  to  view  ihem.  The  lame  diforder  happens  in  an  imer.- 
ted  liver  extra  fitum  ; for  then  the  body  of  the  liver  fubfid^s 
and.  i flattened,  and  thereby  feparates  the  ducts  ; whereas, 
in  its  true  fituation,  it  is  very  much  incur vated,  and  the  ducts 
very  near  each  other. 

’1  he  du&us  cholidochus  appears  rather  to  be  a continua- 
tion of  the  duftQs  cyfticus,  than  the  common  trunk  of  that 

and 
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and  of  the  dutftus  hepaticus ; for  this  Iaft  duel  runs  for  forae 
{pace  within  the  fides  of  the  former,  before  it  opens  into  the 
cavity,  much  in  the  fame  manner  as  the  duflus  cholidochus 
pafles  into  the  duodenum.  Winllow  has  ob'ferved,  at  the  open- 
ing of  the  hepatic  into  the  cyllic  dudl,  a fmall  loofe  valvular 
membrane,  which  may  hinder  the  bile  from  returning  out  of 
the  dudlus  cholidochus  into  the  hepaticus.  But  later  anato- 
mifts  deferibe  only  a (harp  angle  at  the  meeting  of  the  cyftic 
and  hepatic  dufts,  fimilar  to  the  bifurcation  of  the  arteries  or 
veins. 

I he  bile,  which  pafles  through  the  duflus  hepaticus  into 
the  cholidochus,  may  be  called  hepatic ; and  that  which  is 
collefled  in  the  veficula  fellis,  may  be  termed  cyftic.  The  he- 
patic bile  flows  continually  through  the  dudlus  cholidochus 
into  the  duodenum  ; whereas  the  cyftic  bile  flows  only  by 
reafon  of  plenitude,  or  by  compreflion. 

Remarks  on  the  veffels,  &c.  of  the  liver.  The  trunk  of  the 
vena  portae  ventralis  terminates  between  the  lobulus  and  the 
oppofite  part  of  the  great  lobe  ; and  there  joins  the  trunk  of 
the  vena  portae  hepatica  in  the  tranfverfe  finus  of  the  liver, 
between  the  right  extremity  and  the  middle  of  that  finus. 

The  umbilical  ligament,  and  confequently  the  umbilical 
vein  in  the  foetus,  joins  the  trunk  of  the  vena  portae  hepa- 
tica toward  the  left  extremity  of  the  tranfverfe  finus  of  the 
liver.  The  canalis  venofus  in  man  is  not  exa&ly  oppofite  the 
vena  umbilicalis,  but  a little  to  the  right  fide ; and  there- 
fore thefe  three  veflels  lie  in  fhch  a direction  as  to  form  two 
oppofite  angles,  refembling  thofe  of  the  handle  of  a wheel  or 
of  a fpit. 

In  the  foetus,  therefore,  the  blood  which  comes  from  the 
umbilical  vein  does  not  run  diredlly  through  that  contained 
in  the  vena  portae  hepatica  in  the  finus,  and  from  thence  into 
the  canalis  venofus  ; but  is  obliged  to  turn  from  left  to  right, 
and  fo  to  mix  with  the  blood  in  the  vena  portae,  before  it 
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enters  that  canal  which  opens  into  the  trunk  of  one  of  the 
great  hepatic  veins  of  the  vena  cava  near  the  diaphragm. 

The  hepatic  vena  portae  gives  off  commonly  five  large 
branches  into  the  liver,  viz.  three  from  its  right  extremity 
into  the  great  lobe,  and  two  from  its  left  extremity  into  the 
fmall  lobe  ; and  from  the  interftice  between  thefe  a fmall 
branch  goes  direttly  to  the  middle  of  the  couvex  fide  of  the 
liver. 

The  hepatic  veins  are  commonly  two  or  three  large  branch- 
es, which  go  into  the  trunk  ot  the  vena  cava  by  one  common 
opening,  efpecially  two  of  them.  In  the  fubftance  of  the 
liver,  they  interfeCl  the  branches  of  the  hepatic  vena  portae, 
and  are  ramified  in  all  directions,  in  the  manner  already  ex- 
plained. The  inferior  portion  of  the  opening  of  thefe  veins 
into  the  vena  cava  forms  a kind  of  femilunar  valve. 

Below  thefe  hepatic  veins,  the  vena  cava  inferior,  in  its 
paffage  by  the  liver,  receives  feveral  other  fmall  hepatic 
veins,  which  feem  to  have  the  fame  relation  to  the  hepatic 
artery  as  the  great  veins  to  the  vena  portae. 

The  paffage  of  the  vena  cava  is  through  the  right  portion 
of  the  pofterior  finus  of  the  liver,  and  confequently  on  the 
fide  of  the  great  lobe,  which  is  hollowed  at  this  place  fuffi- 
ciently  to  give  paffage  to  the  vein,  of  which  it  furrounds  a- 
bout  three-fourths,  fomctim.es  more,  and  fometimes  thv 
whole. 

This  paffage  anfwers  to  the  interftice  between  the  lobulus 
and  the  reft  of  the  great  lobe ; and  its  direction  is,  in  the 
natural  ftate,  from  below  upwards,  and  a little  fiom  left  to 
right : But,  when  the  liver  is  viewed  extra  fitutn,  and  in- 
verted, it  appears  very  oblique  ; but  ftill  it  ferves  as  a guide 
to  beginners,  who  are  very  apt  to  be  miftaken  in  examining 
an  inverted  liver. 

The  trunk  of  the  great  vena  portae,  the  hepatic  arteries, 
the  duftufi  bepaticus,  or  trunk  of  the  pori  biliaru,  and  the 
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nerves  of  the  plexus  hepaticus,  form  altogether  a large  bundle 
before  they  enter  the  liver.  The  trunk  of  the  hepatic  vena 
portae  is  in  the  middle  of  this  bundle  j the  hepatic  arteries 
lie  on  the  right  and  left  Tides  of  this  trunk  ; the  nerves  fur- 
round  it  on  all  fides,  and  they  communicate  with  the  plexus 
mefentericus  fuperior. 

Afterwards,  the  firft  branches  of  the  arteries,  nerves,  and 
pori  biliarii,  leave  the  trunk  of  the  great  vein,  and  join  in 
the  fame  manner  the  trunk  of  the  fmall  or  hepatic  vena  por- 
tae, and  its  ramifications  in  the  caplula  GlifToni  explained  a- 
bove. 

All  thefe  branches  of  the  vena  portae,  and  of  the  arteries, 
nerves,  and  pori  biliarii,  accompany  each  other  bv  ramifica- 
tions through  the  whole  fubftance  of  the  liver,  forming  every 
where  fmall  fafciculi,  in  the  fame  manner  as  the  large  bundles 
were  formed  by  their  trunks.  Each  ramus  of  the  vena  portae 
artery,  nerve,  and  porus  biliarus,  has  a proper  vagina,  and  all 
the  four  have  a common  vagina  diftinguifhed  from  the  for- 
mer cellular  fepta,  which  are  only  continuations  of  the  vaeinae 
of  both  kinds. 

1 he  convex  fide  of  the  common  cellular  vagina  is  con- 
nected quite  round  to  the  fubftance  of  the  liver  by  nu- 
merous filaments  which  arife  from  it,  and  which  form  the 
cellular  fubftance  found  between  the  glandular  corpufdes. 

The  concave  fide  produces  the  cellular  fepta  above-mention- 
ed. < 

In  this  common  vagina,  the  vefTels,  duCts,  and  nerves, 
are  difpofed  in  fuch  a manner,  as  that  the  rami  of  the  vena* 
portae  chiefly  fill  the  cavity  of  it,  and  lie  in  a lateral  firuation. 
Ihe  arterial  ramus  and  porus  biliarus  lie  together  on  the  fide 
or  the  vein,  and  the  nerve  is  divided  into  feveral  filaments, 
which  run  in  between  the  velfels  and  dufts,  and  chiefly  ac- 
company the  artery  and  porus  biliarius  ; the  vena  portae  ha- 
ving by  much  the  feweft. 

The 
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The  ufes  of  the  liver  fhall  be  explained  after  the  defec- 
tion of  the  pancreas,  fpleen,  and  omentum,  all  thefe  vifcer?. 
having  a great  relation  to  the  liver. 

§ j 4.  Pancreas. 


Figure , divi/ion,  and  Situation  of  the  pancreas.  The  pancreas 
is  a long  flat  gland,  of  that  kind  which  anatomifts  call  conglo- 
merate, fituated  under  the  ftomach,  between  the  liver  and 
the  fpleen.  Its  figure  refembles  that  of  a dog’s  tongue  and 
it  is  divided  into  two  fides,  one  fuperior,  the  other  inferior  j 
two  edges, 'one  anterior,  the  other  pofterior  ; and  two  extre- 
mities, one  large,  which  reprefents  the  bafis  of  a tongue, 
and  one  fmall,  and  a little  rounded,  like  the  point  of  a 


t0  The  pancreas  is  fltuated  tranfverfely  under  the  ftomach,  in 
the  duplicature  of  the  pofterior  portion  of  the  mefocolon. 
The  large  extremity  is  conneded  to  the  firft  incurvation  of 
the  duodenum,  and  from  thence  it  pafles  before  the  reft  of 
that  inteftine  all  the  way  to  its  laft  incurvation  ; fo  that  a great 
part  of  the  duodenum  lies  between  the  pancreas  and  the  ver- 
tebrae of  the  back.  The  fmall  extremity  is  fixed  to  the  o- 
mentum,  near  the  fpleen. 

Structure  of  the  paucrea,.  The  pancreas  ,s  compofed  of  . 
„cat  number  of  foft  glandular  moleculae,  combined  m fitch 

manner  as  to  exhibit  the  appearance  of  one  uniform  mafs  on 
r . fhe  furface  of  which  is  rendered  uneven  only 

, more  or  lefs  hatted  When 

,hefe  moleculae  are  feparated  a little  from  each  other,  we 
f j along  the  middle  of  the  breadth  of  the  pancreas,  a par- 
titular  duft,  in  which  feveral  fmaller  dttfts  terminate  late- 

rail?  on  each  fide,  like  fmall  rami  in  a Item. 

This  canal,  named  duSht,  panc-eaticur,  or  duOu,  I trf  f, 
frorrUhe  difeoverer  of  it  in  the  human  bod*  ,s  ver,  th,^ 
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white,  and  almoft  tranfparent,  and  the  extremity  of  the  trunk 
opens  commonly  into  the  extremity  of  the  dudtus  cholido- 
chus.  From  thence  it  diminifhes  gradually,  and  terminates 
in  a point  next  the  lpleen.  The  fmall  lateral  branches  are 
likewife  large  near  the  trunk,  and  very  fmall  toward  the 
edges  of  the  pancreas,  all  of  them  lying  in  the  fame  plane 
like  the  branches  of  the  common  filix  or  fern. 

The  pancreatic  dudt  is  fometimes  double  in  man,  one  part 
lying  above  the  other.  It  is  not  always  of  an  equal  length,  and 
fometimes  runs  in  a winding  courfe,  but  always  in  the  fame 
plane;  and  it  is  nearer  the  lower  than  the  upper  fide  of  the  pan- 
creas. It  pierces  the  coats  of  the  duodenum,  and  opens  into 
the  dudfus  cholidochus,  commonly  a little  above  the  promi- 
nent point  of  the  orifice  of  that  canal  ; and  fometimes  it  0- 
pens  immediately  into  the  duodenum. 

The  fmall  pancreas.  In  man,  Winflow  obferved,  that, 
where  the  great  extremity  of  the  pancreas  is  connected  to  the 
curvature  of  the  duodenum,  it  fends  down  an  elongation, 
which  adheres  very  clofely  to  the  following  portion  of  the  in- 
teftine  ; and,  upon  a careful  examination,  he  found  a parti- 
cular pancreatic  dudf  ramified  like  the  large  one,  which  ran 
toward,  and  interfedfed  this  great  dudf,  into  the  extremity  of 
which  it  opened,  after  having  perforated  the  duodenum. 
This  portion  he  termed  pancreas  minus.  It  fometimes  opens 
feparately  into  the  duodenum,  in  which  we  likewife  obferve 
feveral  fmall  holes  round  the  dudlus  cholidochus,  which  an- 
fwer  to  the  pancreas. 

Blood-veffels  ami  nerves  of  the  pancreas.  The  arteries  of  the 
pancreas  come  from  the  pylorica,  duodenalis,  and  chiefly 
from  the  iplenica,  which  adheres  very  clofely  to  the  whole 
lower  fide  of  the  pancreas  near  the  pofferior  edge,  and  it 
fends  off  in  its  paflage  a great  many  rami  named  arteriae pan- 
creaticae , which  go  off  from  each  fide,  more  or  lefs  tranf- 
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vcrfely.  It  receives  alio  fome  fmall  ramifications  from  the 
gaflrica  major  and  mefenterica  fuperior. 

rfhe  pancreatic  veins  are  rami  of  the  fplenica,  one  of  the 
principal  branches  of  the-  vena  portae  major  or  ventralis. 
This  vena  fplenica  runs  like  wife  along  the  lower  fide  of  the 
pancreas  near  the  edge,  in  a {hallow  depreflion  formed  in  the 
fubflance  of  the  gland.  Thefe  veins  anfwer  to  the  arteries  of 
the  fame  name  ; and  there  are  likewife  other  fmall  veins 
correfponding  to  the  fmall  arteries,  which  are  productions  of 
the  great  meferaica,  &c. 

The  nerves  of  the  pancreas  come  partly  from  the  plexus 
hepaticus,  partly  from  the  plexus  fplenicus,  and  partly  from 
the  plexus  melenteri.cus  fuperior;  and  it  likewiie  receives 
fou  e from  the  flat  ganglion  or  plexiform  intertexrure,  men- 
tioned in  the  defeription  of  the  nerves  by  the  name  of  the 
trewfverfe  rope. 

The  pancreatic  duel  is  not  only  double  in  fome  fubjefts, 
as  has  been  laid,  but  the  collateral  branches  have  communi- 
c tions  in  form  of  iflands  in  feveral  places  within  the  body  of 

the  pancreas. 

'i  he  pancreatic  juice,  which  is  watery,  infipid,  thin,  neither 
acid  nor  alkaline,  is  poured  into  the  fame  place  into  which 
the  bile  difeharges  itfelf.  The  quantity  of  juice  fecreted  by 
the  pancreas  is  uncertain  ; but  it  muft  be  very  confiderable, 
if  we  compare  the  bulk  or  weight  of  it  with  that  of  the 
falival  glands  ; than  which  it  is  three  times  iarger,  and  feated 
in  a warmer  place.  It  is  expelled  by  the  force  of  the  circu- 
lating blood,  with  an  alternate  preflure  from  the  incumbent 
and  furrounding  vilcera ; as  the  liver,  ftomach,  fpleen,  me- 
fenteric  and  fplenic  arteries,  and  the  aorta.  The  great  ufe- 
fulnefs  cf  this  gland  may  appear  from  its  being  found,  not  on- 
ly in  man,  but  almoft  in  all  animals  : Nor  is  its  life  the  lefs 
from  the  experiment  which  fhews  that  a great  part  of  it  may  be 

cut  out  from  a robuft  animal  without  occafloning  death  ; be- 
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caufe,  in  the  experiment,  a part  of  the  pancreas  muft  be  left 
with  the  duodenum. 

The  pancreatic  juice  feems  principally  of  ufe  to  dilute  the 
vifcid  cyftic  juice,  to  mitigate  its  acrimony,  arid  mix  it  with 
the  food.  Hence  it  is  poured  into  a place  remote  irom  the 
cyftic  duft  as  often,  as  there  is  no  cyftis  Like  the  reft  of  the 
inteftinal  humours,  this  juice  dilutes  the  nyafs  of  aliments, 
refolves  them,  and  does  every  other  office  of  the  laliva. 

§ 15.  Lien. 

Situation , divifion , and  figure  of  the  fpleen.  The  fpleen  is  a 
bluifh  mafs,  fomething  inclined  to  red,  and  of  a long  oval 
figure,  being  about  feven  or  eight  fingers  breadth  in  length, 
and  four  or  five  in  breadth.  It  is  of  a loft  ilia  lubftance^  and 
is  fituated  in  the  left  hypochcndrium,  between  the  great  ex- 
tremity of  the  ftomach  and  the  neighbouring  falie  ribs,  under 
the  edge  of  the  diaphragm,  and  above  the  left  kidney. 

It  may  be  naturally  divided  into  (ides,  edges,  and  extremi- 
ties. It  has  two  fides,  one  external  and  gently  convex,  and 
one  internal,  which  is  irregularly  concave ; two  extremities, 
one  pollerior,  which  is  large,  and  one  anterior,  which  is 
lmaller,  and  more  deprefted  , two  edges,  one  fuperior,  and 
one  inferior,  on  both  which  there  are,  in  fom.e  lubjetfts,  ie- 
veral  inequalities. 

The  inner  or  concave  fide  is  divided  by  a longitudinal 
groove  or  fciffiire,  into  two  planes  or  half  fides,  one  upper, 
the  other  lower  ; and,  by  this  groove,  the  vefiels  and  nerves 
enter  in  human  lubjedts.  The  iuperior  half  fide  is  broader 
and  more  concave  than  the  inferior,  being  proportioned  to 
the  convexity  of  the  great  extremity  of  the  ftomach.  The 
inferior  half  fide  lies  backward  on  the  left  kidney,  and  for- 
ward on  the  colon;  and  lometimes  this  fide  of  the  lplecn  ap- 
pears to  have  two  fuperficial  cavities,  one  anfwcrmg  to  the 
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convexity  of  the  ftomach,  the  other  to  that  of  the  colon.  The 
convex  fide  of  the  fpleen  is  turned  to  the  left  ribs. 

It  is  connected  to  the  ftomach  by  the  veflels  called  vafa 
brevia  ; to  the  extremity  of  the  pancreas,  by  ramifications  of 
the  fplenic  artery  and  veins  ; and  to  the  omentum,  by  rami- 
fications which  the  fame  artery  and  vein  fend  to  the  fpleen, 
and  which  run  in  the  longitudinal  groove. 

It  is  connected  to  the  edge  of  the  diaphragm  by  a particu- 
lar membranous  ligament  of  different  breadths  in  different 
fubje&s,  fixed  in  its  convex  fide,  fometimes  near  the  upper 
edge,  fometimes  near  the  lower.  This  ligament  is  fituated 
tranfverfely  with  refpedt  to  the  whole  body,  and  longitudi- 
nally with  refpeft  to  the  fize  of  the  fpleen.  In  fome  fubjefts, 
it  is  connected  by  other  ligaments  to  the  ftomach  and  colon  ; 
but  in  all  this  there  are  confiderable  varities. 

The  figure  of  the  fpleen  is  not  always  regular,  and  is  as 
various  as  the  fize.  Sometimes  it  has  confiderable  failures 
both  in  the  fides  and  edges,  and  fometimes  it  has  aj)pendices. 
1 have  fometimes  found  a kind  of  fmall  diftintt  fpleens,  mere 
or  lels  round,  and  connected  feparately  to  the  omentum,  at 
fome  diftance  from  the  anterior  extremity  of  the  ordinary 
fpleen. 

Structure  of  the  fpleen.  The  ftrueture  of  the  fpleen  is  not 
eafy  to  be  unfolded  in  man  ; and  it  is  very  different  from  that 
of  the  fpleens  of  brutes. 

Its  coverings  adhere  to  it  fo  clofely  in  man,  that  it^is  diffi- 
cult to  diftinguifh  the  common  from  the  proper  coat  •,  where- 
as in  fome  brutes,  fuch  as  oxen,  ffieep,  &c.  nothing  is  more 
eafy ; for  in  fuch  animals  we  find  two  coats  feparated  by  a 
cellular  fubftance.  This  covering  feems  to  be  no  otherwife 
a continuation  of  the  peritonaeum  than  by  the  intervention 
of  the  ornentum  and  mefocolon  ; and  even  in  man  the  two 
coats  may  be  diftinguifhed,  where  the  veflels  enter  by  the 
longitudinal  feiffure. 
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In  man,  the  fubftance  of  the  fpleen  is  almoft  wholly  vafcu- 
lar,  that  is,  compofed  of  the  ramifications  of  all  kinds  of  vcf- 
fels.  In  oxen,  the  fubftance  of  the  fpleen  is  chiefly  reticular, 
and  in  iheep  it  is  cellular.  In  oxen  and  flieep,  there  are  no 
venal  ramifications  ; but  only  open  finufes  difpofed  like 
branches,  except  a fmall  portion  of  a venal  trunk  perforated 
on  all  fides,  at  the  extremity  of  the  fpleen. 

Structure  atid  ufe  of  the  fpleen.  The  fpleen  is  one  of  thofe 

vifeera  which  fend  their  blood  to  the  liver.  The  fituation  of 
it  varies  with  that  of  the  ftomach.  When  the  ftomach  is 
empty,  the  fpleen  is  raifed  perpendicularly,  fo  as  to  place  its 
extremities  right  up  and  down  ; but  when  the  ftomach  is 
full,  the  middle  curve  or  arch  of  the  fpleen  arifes  upward  and 
forward  ; and  at  the  fame  time  obliges  it  to  change  its  fitua- 
tion, fo  as  to  lie  almoft  tranfverfely  with  its  lower  end  for- 
ward, and  its  upper  end  backward.  Being  of  a very  foft  and 
loofe  texture,  it  grows  larger  by  diftenfion  when  the  ftomach 
is  empty,  and  becomes  lefs  again  when  it  is  prefled  by  the 
full  ftomach  againft  the  ribs.  Hence  the  fpleen  is  found 
large  in  thofe  who  die  of  lingering  difeafes  ; but  in  thofe  who 
die  fuddenly,  and  in  full  health,  it  is  fmall.  The  fpleen  de- 
feends  with  the  diaphragm  in  infpiration,  and  afeends  again 
in  exfpiration  ; and  it  often  varies  in  its  fituation  with  the 
colon.  Frequently  there  is  a fecond  or  lefs  fpleen  placed  up- 
on the  former. 

The  bloocl-vejjels  of  the  fpleen  are  large,  in  proportion  to  its 
weight.  The  arterial  trunk  comes  from  the  coeliac  ; the  up- 
per branch  of  which,  proceeding  in  a ferpentine  courfe  above 
and  behind  the  pancreas,  to  which  it  gives  branches,  as  well 
as  to  the  mefocolon,  ftomach,  and  omentum,  is  at  length  in- 
curvated  in  the  difedlion  of  the  fulcus  or  notch  of  the  fpleen, 
which  it  perforates  by  feveral  diftintf:  branches,  fuftained  by 
fhe  right  extremity  of  the  omentum  gaftrocolicum.  The 
denfity  of  this  artery  is  greater  than  that  of  the  aorta.  The 

fplenic 


374 


LIEN. 


Part  VI. 


fplenic  vein,  which  accompanies  the  artery,  is  confiderably 
fofcer  than  any  other  vein  of  the  body  ; it  forms  the  princi- 
pal left  branch  of  the  vena  portae.  Beiides  theie,  the 
fpleen  receives  {mail  arteries  from  the  great  coronary  descend- 
ing behind  the  pancreas,  and  iometimes  from  the  internal 
haemorrhoidal.  The  vafa  brevia  of  the  fpleen  and  ftomach 
we  have  mentioned  elfewhere  ■,  and  its  ligaments  and  mem- 
branes receive  Small  arterial  twig  from  the  lumbar  arteries, 
phrenics,  intercoftals,  and  thofe  of  the  renal  capfules.  The 
veins  in  the  fpleen,  and  thole  which  join  it  to  the  ftomach, 
communicate  with  the  phrenics,  and  with  the  veins  of  the 
renal  capluies. 

The  lymphatic  vejfels  of  the  fpleen  arile  in  the  duplicature 
of  the  fplenic  coat  or  membrane,'  and  from  thence  proceed 
on  to  the  receptacles  of  the  chyle.  They  are  very  evident  in 
calves  ; but  in  men  they  are  rendered  confpicuous  by  blowing 
air  under  the  membrane,  by  maceration,  or  water  injected 
into  the  arteries. 

The  nerves  of  the  fpleen  are  very  Small ; from  whence  it 
is  capahle  of  but  little  pain,  and  is  very  rarely  inflamed.  They 
arile  from'  a particular  plexus,  compofed  of  the  polterior 
branches  of  the  eighth  pair  at  the  ftomach,  and  of  certain 
branches  from  the  large  ganghform  plexus,  which  produces 
the  fplenic  trunk  of  the  intercoftal  nerve,  from  whence  the 
branches  furround  the  artery  into  the  fpleen. 

i he  fabric  of  the  fpleen  appears  to  be  much  more  Simple 
than  has  been  commonly  believed  \ for  it  is  compofed,  both 
in  us  and  calves,  altogether  of  arteries  and  veins.  The  ar- 
teries are  Subdivided  into  few  large  branches,  but  into  very 
numerous  Small  twigs,  which  are  difficult  to  All  with  in- 
jections : Thefe  twigs  terminate  in  circles,  which  afford  the 
fluid  a ready  paffage  into  the  concomitant  veins.  Thefe  cir- 
cles, with  their  parallel  branches,  form  roundifh  brufh-like 
pencils,  that  have  been  miftak.cn  for  glands ; but  the  injec- 
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tion,  rightly  managed,  never  efcapes  out  of  the  vcfTels,  nor 
were  any  hollow- glandules  ever  obferved.  Every  little  arte- 
rial trunk,  with  the  fmaller  twigs  that  proceed  from  it,  are 
each  of  them  furrounded,  like  the  fmall  veflels  of  all  the 
other  vifcera,  by  a very  fine  cellular  fubftance,  but  rather 
fofter  than  is  ufual  in  other  parts.  The  whole  of  the  fpleen 
is  outwardly  furrounded  by  a fingle  tender  membrane,  con- 
tinued from  the  peritonaeum,  and  joined  to  the  flefliy  part  of 
the  fpleen  by  a thick  cellular  texture. 

The  fpleen  contains  more  blood  than  the  other  vifcera ; 
for  it  has  no  mufcles,  fat,  air-veffels,  or  excretory  dufts,  in- 
terpofed  between  its  blood  veflels.  We  learn  alio  from  ob- 
fervation,  that  the  blood  of  this  part  fcarcely  ever  congeals. 
It  is  of  a dark  brown  colour,  and  by  its  thinnels,  colour,  and 
the  great  quantity  of  water  it  contains,  it  may  be  compared 
to  the  blood  of  a foetus.  It  abounds  with  water  and  a vola^ 
tile  fait,  but  has  little  oil. 

The  want  of  an  excretory  duct  to  the  fpleen,  has  occafion- 
ed  the  ule  of  it  to  be  doubtful  and  controverted,  its  fabric 
feems  to  lead  us  to  the  following,  although,  perhaps,  not  all 
the  ufes  of  the  fpleen.  A great  quantity  of  blood  is  carried 
to  the  fpleen,  and  with  a flow  motion,  from  the  fcrpentine 
courfe  and  denfity  of  the  artery  : When  the  flomach  is  emp- 
ty, the  blood  comes  into  the  fpleen  in  a greater  quantity  than 
at  any  other  time : i he  lpleen  being  then  alfo  lefs  prefied, 

' the  blood  feems  to  ftngnate  in  it ; and  this  lfagnation  is  the 
i more  probable,  both  on  account  of  the  large  capacity  of  the 
1 branches,  in  comparifon  with  the  trunks  of  the  artery,  and 
«on  account  of  the  difficult  circulation  from  the  fpleen 
•.through  the  liver.  Hence  the  frequent  feirrhofities  of  the 
fpleen,  and  hence  the  immenfe  quantity  of  blood  with  which 
:the  fpleen  is  diftended.  The  blood  in  the  fpleen,  which  vif- 
(cus  is  warmed  and  fomented  by  the  adjacent  colon  contain- 
ing putrid  feces,  is  refolved,  attenuated,  and  afiumes  a pu- 
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trefcent  date,  as  is  evident  from  its  colour  and  confidence. 
But  the  greater  fluidity  of  the  blood  may  proceed  not  only 
from ‘this  diflolution,  but  becaufe  all  its  watery  juices  that 
enter  by  the  artery  return  alfo  again  by  the  vein ; for  there 
are  no  fecretory  du<ds  in  the  fpleen. 

'Moreover,  when  the  ftomach  is  full  of  food  or  flatus-  the 
fpleen  is  thereby  compreffed  into  a narrower  compafs,  againft 
the  ribs  and  fuperincumbent  diaphragm ; by  which  means 
the  blood,  that  before  was  fcarce  able  to  creep  along  through 
the  fplenic  veins,  being  now  prefled  out  more  plentifully,  re- 
turns  with  a greater  celerity  towards  the  liver,  where  it  mixes 
in  the  trunk  of  the  porta  with  the  fluggifh  blood,  replete 
with  oily  particles  from  the  omentum  and  mefentery,  which 
it  dilutes  and  renders  lefs  apt  to  ftagnate  or  congeal:  It  con- 
duces alfo  to  promote  a larger  fecretion  of  bile  at  a time,  when 
that  fluid  is  mod:  wanted,  viz.  curing  digedion.  The  fpleen, 
therefore,  feems  to  prepare  the  blood  for  fupplying  a fort  of 
watery  juice,  (probably  of  a fubalkaline  nature,  and  rendered 
fomewhat  (harp  by  the  remora  of  the  blood)  to  the  bile 

Is  the  fpleen  of  a cellular  fabric  ? Is  the  blood  poured  out 
into  thofe  cells  fo  as  to  dagnate  ? or  is  the  blood  diluted  with 
fome  juice  fecreted  by  peculiar  glands?  We  fee  nothing  of 
this  demondrable  by  anatomy  ; nor  does  the  liquor  or  wax 
injefted  ever  extravalate  into  the  cellular  fubdance,  unlefs 
urged  with  much  greater  violence  than  nature  ever  ufes  or 
intended.  As  to  the  old  quedion,  Whether  the  fpleen  pre- 
pares an  acid  to  whet  or  (harpen  the  domach  ? that  opinion 
has  been  long  difcarded,  as  repugnant 'to  the  nature  of  all 
the  animal  juices.  If  it  be  aflced,  Whether  the  fpleen  be  not 
an  ufelefs  mafs,  as  it  might  feem  to  be  from  the  little  damage 
an  animal  fudains  after  it  has  been  cut  out  ? we  anfwer. 
That  a robud  animal,  differing  but  little  injury  from  the  lofs 
of  a part,  does  not  prove  it  to  be  ufelefs  -,  but  there  are  ex- 
amples, after  fuch  an  experiment  has  been  made,  that  the  li- 
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ver  becomes  fwelled,  difeafed,  and  prepares  a lefs  quantity  of 
bile,  and  of  a darker  brown  colour  •,  while  the  animal  is  per- 
petually troubled  with  flatulencies,  gripes,  or  indigeftion  ; 
all  which  are  to  be  afcribed  to  the  vitiated  nature  of  the  bile, 
an  obftrutftion  of  the  liver,  and  an  imperfect  or  weak  digei- 
tion  ; at  the  lame  time  they  are  confirmed  by  repeated  expe- 
riments. 

§ 1 6.  Omentum  and  Appendices  Epiploicac. 

Situation,  divifion , and  connexion  of  the  omentum.  The  o- 
mcntum  is  a large,  thin,  and  line  membranous  bag,  furround- 
ed  on  all  fides  bj  numerous  portions  of  fat,  which  accompa- 
ny and  even  invert  the  lame  number  of  arteries  and  veins  ad- 
hering clofely  to  each  other. 

The  greateft  part  of  it  relembles  a kind  of  flat  purfe,  or  a 
fportfman’s  empty  pouch-,  and  is  fpread  more  or  leis  on  all 
the  fmall  inteftines  from  the  ftomach  to  the  lower  part  of  the 
regio  umbilicalis.  Sometimes  it  goes  down  to  the  lower  part 
of  the  hypogaftrium,  and  fometimes  does  not  reach  beyond 
the  regio-epigaftrica.  It  is  commonly  plaited  or  folded  in  fe- 
veral  places,  efpecially  between  the  bands  of  fat. 

It  is  divided  into  a fuperior  and  inferior,  an  anterior  and 
pofterior,  and  4 right  and  left  portion.  The  fuperior  portion 
is  in  a manner  divided  into  two  borders,  one  of  which  is  fix- 
ed along  the  great  curvature  or  convex  fide  of  the  arch  of 
the  colon,  and  the  other  along  the  great  curvature  of  the 
ftomach.  The  commiflure  or  union  of  thefe  two  borders 
on  the  right  fide,  is  fixed  to  the  common  ligament  or  adhe- 
fion  of  the  duodenum  and  colon,  and  to  the  contiguous  parts 
of  thefe  two  intertines.  That  on  the  left  fide  is  fixed  to  the 
longitudinal  feifiure  of  the  fpleen,  to  the  extremity  of  the 
pancreas,  and  to  the  convex  fide  of  the  great  extremity  of 
the  ftomach.  It  is  likcwife  fixed  to  the  membranous  liga- 
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ment  which  fuftains  the  duXus  cholidochus,  and  connects  it 
to  the  vena  portae  ventralis. 

Below  thefe  adhefions,  the  other  portions,  that  is,  the  an- 
terior, pofterior,  two  lateral  and  inferior  portions,  which  lafic 
is  the  bottom  of  the  facculus  epiploicus,  have  commonly  no' 
fixed  connexions,  but  lie  loofe  between  the  fore-fide  of  the 
cavity  of  the  abdomen  and  the  inteftines.  The  anterior  and 
pofterior  portions  are  generally  called  the  laminae  of  the  o- 
mentum  ; but  as  that  term  is  ordinarily  employed  to  exprefs 
the  duplicature  of  fome  compound  membrane,  it  would  be 
more  convenient  to  call  them  folia , alae , or  fome  fuchmame, 

Strufiure  of  the  omentum.  The  membrane  of  the  omen- 
tum is,  through  its  whole  extent,  made  up  of  two  extremely 
thin  laminae  joined  by  a cellular  fubftance,  the  quantity  of' 
which  is  very  conftderable  along  the  blood- veflels,  which 
it  every  where  accompanies  in  broad  bands  proportioned  to 
the  branches  and  ramifications  of  thefe  veflels.  Thefe  cel-' 
lular  bands  are  more  or  lefs  filled  with  fat,  according  to  the' 
corpulency  of  the  fubjeX ; and  for  that  reafon  1 have  called 
them  bands  or  portions  of  fat . 

Little  omentum.  Beiides  this  large  membranous  bag,  which 
I name  the  great  omentum , there  is  another  much  fmaller, 
which  differs  from  the  large  one,  not  only  in  fize,  but  alfo  in 
figure,  fituation,  and  connection  ; and  this  I name  the  little 
omentum.  This  fmall  bag  is  fixed  by  its  whole  circumference, 
partly  to  the  fmall  curvature  of  the  ftomach,  and  partly  to  the 
concave  fide  of  the  liver  before  the  ftnusof  the  vena  portae,  fo 
as  to  furround  and  contain  the  prominent  portion  of  the  lobulus. 

The  little  omentum  is  thinner  and  more  tranfparent  than' 
the  other,  and  its  cavity  diminifhes  gradually  from  the  cir- 
cumference to  the  bottom,  which  in  fome  fubjeXs  terminates- 
in  feveral  fmall  cavities  or  foffulae  more  or  lefs  pointed.  Its 
flruXure  is  much  the  fame  with  that  of  the  great  omen- 
tum, it  being  compofed  of  two  laminae,  with  a mixture 
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of  the  fame  portions  of  fat,  which  are  confiderably  finer  than 
in  the  other. 

We  fee  from  this  fixation  of  the  two  omenta,  that  in  the 
fpace  left  between  the  lower  fide  of  the  ftomach,  and  upper 
.fide  of  the  mefocolon,  they  have  a very  broad  communica- 
tion with  each  other ; fo  that  if  either  of  them  contained  in 
its  cavity  any  fluid,  that  fluid  might  readily  get  between  the 
ftomach  and  mefocolon,  and  fo  pafs  into  the  other  bag  ; efpe- 
cially  when  the  ftomach  is  empty,  and  confecjuentiy  its  fitua- 
tion  eafily  changed. 

Therefore,  by  means  of  this  interftice  between  the  ftomach 
and  mefocolon,  the  two  omenta  form  one  cavity,  which 
opens  into  the  cavity  of  the  abdomen  by  one  common  oriftce, 
fituated  near  the  commififure  on  the  right  fide  of  the  great 
omentum.  This  orifice  is  femilunar  or  femicircular,  and. 
formed  by  the  union  of  the  two  membranous  ligaments, 
whereof  oue  connecls  the  beginning  of  the  duodenum  and 
neck  of  the  veficula  fellis  to  the  liver  ; the  other  connects 
the  contiguous  portion  of  the  colon  to  the  fame  vifcus,  and 
extends  to  the  pancreas.  From  thence  arifes  an  incurvated 
border,  which  furrounds  the  root  of  the  lobulus,  leaving  an 
opening  wide  enough  to  admit  the  end  of  the  finger. 

To  difcover  this  orifice  of  the  omentum,  we  need  only 
raife  a little  the  great  lobe  of  the  liver,  and  find  out  the  root 
of  the  lobulus,  and  apply  to  it  a large  pipe  wrapped  round 
with  cotton,  wool,  or  tow,  to  hinder  the  regrefs  of  the  air. 
Then  if  we  blow  gradually,  the  air  will  inflat  the  fides  of  the 
great  omentum,  and  give  it  the  appearance  of  a large  blad- 
der irregularly  divided  into  feveral  lobes  or  tubercles  by  the 
bands  of  fat,  which  appear  in  this  ftate  like  fo  many  fraena 
between  the  lobes. 

To  be  fure  of  fucceeding  in  this  experiment,  the  two  o- 
menta  muft  be  in  their  natural  ftate,  and  they  muft  be  hand- 
led very  gently  with  the  fingers  firft:  dipped  in  oil.  It  iuc- 

ceeds 
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ceeds  better  in  young  lean  fubjecls,  than  in  old  or  fat  fub- 
jedts. 

When  we  touch  thefe  membranes  with  dry  lingers,  they 
flick  to  them  Jo  clofely,  as  hardly  to  be  feparate.d  without  be- 
ing torn,  as  we  fee  by  the  reticular  holes  which  appear  in 
thofe  portions  of  membranes  that  have  been  thus  handled. 
In  that  cale  it  is  to  no  purpofe  to  blow  through  the  natural 
orifice  already  mentioned  ; and  it  is  owing  to  thefe  fmall 
holes  that  the  membranes  of  the  omentum  have  been  fuppo- 
fed  to  be  naturally  reticular. 

The  membranous  laminae  of  the  little  omentum  are  conti- 
nuous, partly  with  the  external  membrane  of  the  liver,  partly 
with  that  of  the  flomach,  and  a little  with  the  membrane 
that  lines  the  neighbouring  portion  of  the  diaphragm.  Thole 
of  the  great  omentum  are  continued  partly  with  the  fame 
cOat  of  the  flomach,  and  partly  with  the  external  covering  of 
the  colon,  and  confequently  with  the  mefocolon  ; and  they 
likewife  communicate  with  the  covering  of  the  fpleen. 

We  may  fatisfy  ourlelves  concerning  thefe  continuations 
by  making  a fmall  hole  in  one  of  the  laminae  of  the  omentum 
near  the  flomach,  colon,  &c.  and  by  blowing  into  that  hole, 
through  a pipe  well  fitted  to  it ; for  the  air  will  gradually  in- 
finuate  itfelf  under  the  common  coats  of  thefe  vifeera.;  but, 
if  the  parts  be  dry,  they  muff  be  moiftened  a little  before 
the  experiment  is  made.  , ,p « „0 

Appcmllci  x ipiptoicae.  The  fatty  appendices  of  the  colon 
and  r'eclum  are  confidered  by  Window  as  a kind  of  fmall  o- 
mertfa  or  appendices  epiploitae.  They  are  iituated.at  differ- 
ent diflanccs,  along  thefe  inteftines,  being  particular  elonga- 
tions Tf 'their  common  or  external  coat.  They  are.pf  the 
fame  ft'rucfure  with  the  great  omenta  ; and  there  is  a celiulai* 
fubfVaffce' ' contained  in  their  duplicature,  more  or  lefs  filled 
with  hit*  according  as  the  fubjeft  is  fat  or  lean. 


Next 
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Next  the  inteftine,  each  of  them  forms  a broad  thin  bafis ; 
and  they  terminate  by  irregular  papillae,  thicker  than  their 
bales.  Thefe  bafes  are  at  firft  difpofed  longitudinally ; then 
obliquely;  and,  laftly,  more  or  lefs  tranfverfely,  efpecially 
near  the  rettum,  and  upon  that  inteftine. 

Thefe  appendices  are  for  the  moft  part  fephrated  from  each 
other  ; but  fome  of  them  which  have  longitudinal  bafes  com- 
municate together,  theveftigesof  thefe  communications  being 
very  narrow,  and  not  very  prominent.  By  blowing  through 
a fmall  hole  made  in  one  of  thefe  appendices,  it  is  inflated 
like  a fmall  irregular  bladder,  and  the  air  pafles  under  the 
external  coat  of  the  colon  or  rettum. 

Befides  thefe  appendices  epiploicae,  we  obferve,  at  differ- 
ent diftances,  along  the  colon,  between  the  ligamentary 
band,  which  lies  hid,  and  one  of  the  other  two,  that  is,  on 
both  fldes  of  the  adhefion  of  the  mefocolon,  feveral  adipofe 
ftrata,  which  may  likewife  be  confidered  as  appendices  of 
the  fame  nature  with  the  former ; but  thefe  ftrata  are  very 
feldom  obferved  between  the  two  apparent  ligarqentary  bands 
of  the  colon. 

Vejfels  of  the  omentum.  The  arteries  and  veins  of  the  great 
omentum  are  branches  of  the  gaftricae,  and,  for  that  reafon, 
go  by  the  name  of  gafito-epiploicae  dextrae  and  fmijlrae.  The 
arteries -on  the  right  fide  anfwer  to'  the  hepatic  artery,  and 
thole  on  the  left  fide  to  the  Iplenic  ; and  both  communicate 
with  the  arteria  ventriculi  coronaria,  and  refpeftively  with 
the  arteriae  mefentericae.  The  gaftro-epiploic  veins  anfwer 
in  the  fame  manner  of  diftribution  to  the  vena  portae, 
ifie  veflels  of  the  little  omentum  come  chiefly  from  the 

coronariae  ventriculi ; and  thofe  of  the  appendices  and  ftrat* 
are  ramifications  from  the  reticular  texture  of  the  arteries 
and  veins  of  the  colon  and  rettum. 
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§ 17.  Secretion  of  the  Bile. 

The  liver , being  the  largeft  of  all  the  vifcera,  fills  up  a | 
very  large  part  of  the  abdomen  in  its  upper  chamber,  above 
the  mefocolon  ; and  is  Bill  larger,  in  proportion,  in  the  foe-  | 
tus.  It  is  furrounded  on  ail  tides  by  the  neighbouring  vifce-  | 
ra,  and  fixed  by  ligaments  in  Inch  a manner  as  to  be  fufpend- 
cd  in  the  body,  with  a confiderable  degree  of  firmnefs  •,  yet 
fo  as  to  be  allowed  a confiderable  liberty  to  move  and  be  va- 
rioufly  agitated,  raifed,  and  deprefled,  by  the  adtions  of  the 
diaphragm. 

This  large  vifcus  is  fupplied  with  veflels  of  various  kinds.  | 
por,  befides  the  arteries,  it  has  the  vena  portarum,  which 
receives  all  the  blood  of  the  ftomach,  inteftines,  mefentery, 
fpleen,  omentum,  and  pancreas,  by  two  trunks ; viz.  the 
tranfverfe  fplenic  and  afcending  mefenteric  ; and  afterwards 
by  one  which  is  continued  with  the  mefenteries.  This  is 
Jarge,  compofed  of  flrcng  membranes,  and  furrounded  with 
much  denfe  fhort  cellular  f'ubftance,  derived  to  it  from  the  | 
mefentery  and  fpleen,  and  adding  ftrength  to  its  membranes, 
which  are  ftronger  than  thofe  of  the  aorta.  Many  of  the 
fmaller  veflels  and  hepatic  nerves,  which  all  come  together 
\rnder  the  denomination  of  a capfulay  are  intermixes  with  this  j I 
cellular  fubftance.  By  this  the  vena  portarum  is  conduced 
to  the  liver,  and  firmly  fuftained  ; infomuch  that  the  branch- 
es, being  cut,  do  not  collapfe  but  preferve  their  round  ap- 
pearance. Each  branch  of  this  veffel  is  divided  into  many  | 
others,  again  divided  and  fubdivided,  like  the  arteries,  till 
they  at  length  produce  the  fmalleft  capillaries.  In  this  courfe 
every  branch  of  the  vena  portarum  is  accompanied  with  a 
concomitant  branch  of  the  hepatic  artery,  creeping  upon  the 
furface  of  the  vein,  and  upon  the  contiguous  hepatic  duffs, 

almoft  in  the  fame  manner  as  the  bronchial  arteries  ufually 

creep  | 
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Creep  along  the  ramifications  of  the  trachea  in  the  lungs  i 
while,  in  the  mean  time,  both  the  artery  and  the  vein  are 
Conne&ed  to  the  branches  of  the  biliary  duds  by  a thin  cel- 
lular fubftance  like  a fpider’s  wefcr.  Some  branches  go  out  of 
the  liver,  being  divided  to  the  ligaments,  and  inofculating 
with  the  furrounding  veins.  And  the  fum  of  the  branches 
in  the  vena  portarum  is  always  greater  than  the  trunk, 
whence  the  area  of  the  fedions  of  all  the  branches  together 
greatly  exceed  that  of  the  trunk  ; from  whence  follow  a great 
fridion  and  refiftance,  in  the  fame  manner  as  in  the  arteries. 

The  blood  brought  to  the  liver  by  the  vena  portarum  and 
hepatic  artery  mull  of  courfe  be  conveyed  back  again  by  fome 
Other  veins  ; and  therefore  the  extreme  branches  of  the  vena 
portarum  and  hepatic  artery  inofculate  ultimately  into  other 
veins,  which  are  branches  of  the  cava.  Thefe  branches  arife 
from  the  whole  circumference  of  the  liver,  run  together  to- 
wards its  pofterior  gibbous  part  into  branches  and  trunks, 
and  at  laft  go  off  into  ten  or  more  large  veffels.  The  greater 
number  of  thefe  leffer  trunks  pafs  out  through  the  pofterior 
lobule  of  the  liver,  and  go  to  the  cava  through  the  fulcus 
that  lies  on  the  right  fide  of  the  lobule,  often  completed  into 
a circle  by  a fort  of  bridge  or  produdion  of  the  liver ; from 

■ whence  they  afcend  together  through  the  diaphragm  towards 
ihe  left  fide.  I wo  or  three  trunks,  much  larger  than  the 
former,  are  inferted  into  the  cava,  dole  to  the  diaphragm, 
whole  veins  they  often  take  in  by  the  way.  The  branches  of 

:the  vena  cava  are,  in  the  adult,  generally  fewer  and  lefs  than 
; thole  of  the  vena  portarum  ; which  is  an  argument  that  the 
blood  moves  quicker,  beeaufe  of  the  lefs  friction,  and  of  the 
t collection  of  the  blood  into  a lels  capacity,  by  which  it  is  ai- 
rways accelerated  when  there  is  a fufficient  comprefling  force. 
.As  to  any  Valves  at  the  openings  of  thefe  branches  info  the 
.cava,  there  are  none  which  deferve  to  be  regarded.  The 

■ trunk  ox  the  vena  cava  paffes  through  the  foramen  of  the 

diaphragm, 
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diaphragm,  obtufely  quadrangular,  and  furrounded  and  ter- 
minated by  mere  tendons,  fo  as  to  be  not  eafily  changeable. 
Having  furmounted  this  opening  of  the  diaphragm,  it  then 
immediately  expands  into  the  right  auricle.  The  fmaller 
veins  of  the  liver  creeping  about  its  furface  are  fent  into  the 
phrenics,  renals,  and  azygos  ; or,  at  leaft,  there  is  certainly 
a communication  between  thefe  and  the  hepatic  veins  coming 
from  the  portae. 

That  the  blood  comes  from  all  parts  by  the  vena  portarum 
to  the  portae,  is  proved  by  a ligature,  by  which  any  vein  be- 
tween thefe  parts  and  the  ligature  fwells  ; but  the  porta  it- 
felf,  above  the  ligature,  grows  flaccid  and  empty.  That  it 
afterwards  goes  through  the  liver  to  the  cava,  appears  by  a- 
natomical  inje&ions,  which  Ihew  open  and  free  anaftomofes 
or  communications  between  the  vena  portarum  and  the  cava  j j 
and  by  the  common  nature  of  the  veins  going  to  the  cava. 
Again,  the  difficult  paflage  through  the  vena  portarum,  like 
to  that  of  an  artery,  together  with  its  remotenefs  from  the 
heart,  and  the  oily  or  fluggilh  nature  of  the  blood  itfelf,  oc- 
cafion  the  blood  to  flagnate,  accumulate,  and  form  feirrhous 
fwellings  in  no  part  oftener  than  in  the  liver.  This  danger 
however  is  diminiflied  by  the  motion  of  the  adjacent  mufcles, 
and  by  refpiration  i but  it  is  increafed  by  inattivity,  and  by 
four  and  vifeid  aliments.  Hitherto,  we  have;  been  fpeaking  j 
of  the  adult  liver,  in  which  both  the  umbilical  vein  and  the 
du&us  venofus  are  empty  and  clofed  up,  although  they  con- 
tinue to  ephere  with  the  left  branch  of  the  vena  portarum. 

The  nerves  of  the  liver  are  rather  numerous  than  large  ; 
hence,  when  wounded  or  inflamed,  it  is  capable  of  no  very 
great  pain. 

The  lymphatic  vejfels  of  the  liver  are  numerous,  ariflng  from 
all  fldes,  and  palling  into  the  thoracic  duel. 

Through  the  whole  fubflance  of  the  liver  go  bundles  of 

biliary  veffels,  of  branches  of  the  vena  portarum,  and  of  the 
3 ' hepatic  U 
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hepatic  artery.  Each  veflel  has  its  proper  cellular  texture 
furrounding  it,  and  ligaments,  by  which  it  is  tied  to  its  fellow 
veflels  ; and,  laftly,  the  whole  bundle  has  its  cellular  texture 
round  it.  The  branches  of  the  vena  cava  lie  on  • the  outfide 
of  the  reft,  being  lefs  accurately  received  into  the  fame  bun- 
dle. The  ultimate  fmall  branches  of  the  vena  portarum,  ca- 
va, and  hepatic  artery,  together  with  the  bilious  duds,  are 
united  together  by  means  of  the  cellular  fubftance,  into  com- 
pound clufters,  fomewhat  refembling  mulberries,  commonly 
called  acini,  of  an  hexagonal  lhape,  furrounded  with  a lax 
cellular  texture.  In  thefe  acini,  likewife,  there  are  mutual 
anaftomofes  between  the  portal  branches  and  hepatic  artery, 
with  the  roots  of  the  vena  cava  on  one  fide,  and  the  firft  or- 
gans of  the  pori  biliarii  of  the  liver  on  the  other  fide  ; which 
laft  inofculations  are  demonlTrated  by  anatomical  injedions  ; 
for  liquors  injeded  by  the  vena  portarum  return  again  through 
the  dudus  chohdochus. 


Many  eminent  anatomifts  have  taught,  that  the  fore-men- 
tioned acini  are  hollow,  having  arteries  and  veins  fpread  upon 
their  external  lurface,  and  that  they  depofit  the  bile  into 

their  cavity,  after  it  has  been  fecreted  from  the  branches  of 
— ^ | ^ 
the  vena  portarum.  This  opinion  they  lupport  by  arguments 

taken  from  comparative  anatomy,  thefe  acini  being  in  brutes 

rounder  and  more  defined  than  in  man  ; and  from  difeafes, 

in  which  we  find  cells  and  round  tubercles,  filled  with  lymph, 

chalk,  and  various  kinds  of  concreted  matter.  To  this  they 

might  have  added  the  thick  fluggifh  nature  of  the  bile  itfelf, 

its  fimilarity  to  mucus,  and  the  analogy  of  the  follicles  of  the 

gall-bladder. 

hut  gi  eater  accuracy  in  anatomy  will  not  allow  any  follicles 
into  which  the  fmall  fecretory  velTels  open  ; for  fuch  follicles 
would  intercept  the  courle  of  anatomical  injedions,  and  give 
iia  the  appearance  of  knots,  intermediate  between  the  lecreto- 
vy  velTels  and  the  biliary  pores,  which  we  have  never  yet  been 
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able  to  fee  : for  the  wax  flows  immediately  into  a cavity,  in  sr 
continued  thread  from  the  vena  portarum  into  the  biliary 
duffs,  without  any  interruption  or  effufion.  Again,  a follicu- 
lar  or  o-landular  fabric  is  not  allowable  in  the  liver,  from  the 
great  length  of  the  biliary  duffs.  For  all  follicles  depofit 
their  contents  into  fome  fpace  immediately  adjacent ; for 
they  are  unfit  to  Convey  their  fecerned  fluid  to  any  length,  as 
they  deftroy  a great  part  of  the  velocity  imparted  by  the  arte- 
ries. Laftly,  the  common  preflure  which  we  mull  fup- 
pofe  to  be  on  thefe  acini,  would  fo  crufh  them,  that  no  af- 
fiftance  could  from -thence  be  brought  to  promote  the  motion 
through  the  excretory  duffs.  Concretions  and  hydatids  are 
formed  in  the  cellular  fublfance  •,  and,  lalUy,  the  bile,  wheb 
firff  fecreted,  is  fufEciently  fluid. 

Haller  is  perfuaded  that  no- bile  is-feparated  from  the  he- 
patic artery  •,  becaufe  the  peculiar  ftruffure  of  the  vena  por- 
tarum would  be  ufelefs  if  it  lecrcted  nothing.  Its  office  in 
fecretion  appears  plainly  by  the  continuations  of  its  branches 
with  the  biliary  duffs^  in  a-  manner  more  evident  than  that 
of  the  artery  : but  it  appears  by  experiments,  alfo,  that  the. 
biliary  fecretion-  continues  to  be  carried  on  after  the  hepatic 
artery  is  tied  j add  to  this  the  largencfs  of  the  biliary  duffs, 
in  proportion  to  fo  final!  an  artery,  with  the  peculiar  nature 
of  the  blood  collected  in  the  vena  portarum,  io  extremely  well 
fitted  for  the  formation  of  the  bile.  But  in  the  blood  of  the. 
hepatic  artery,  fays  Haller,  we  can  find  nothing,  peculiarly  fit 
for  the  fecretion  of  bile,  or  analogous  to  its  nature. 

Since,  therefore,  the  vena  portarum  conveys  the  blood 
ready  charged  with  biliary  matter,  fit  to  be  fecreted  in  the 
lead  acini,  and  from  thence  there  is  an  open  free  paffage, 
without  any  intermediate  follicles,  from  the  ultimate  branches 
of  the  vena  portarum  into  the  beginning  roots  of  the  biliary 
du&s,  and  that  the  humours  driven  into  the  vena  portarunv 

may  eafily  choofe  this  paffiige,  the  bile  will  be  expelled  from 
mr  thence 
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thence  by  the  force  of  the  blood  urging  behind,  as  well  as  by 
the  auxiliary  force  of  the  diaphragm  preffing  the  liver  againlt 
the  reft  of  the  vifcera  in  the  abdomen  when  full,;  and  again, 
the  diaphragm  contracted  in  exfpiration,  will  force  the  bile 
into  the  larger  branches,  and  laftly  into  the  two  trunks  of  the 
duElus  biliarius  hepaticus  ; which  trunks  meet  together  upon 
the  vena  portarum,  in  the  tranfverfe  fofi'a  of  the  liver,  near 
the  anonymous  lobule. 

The  fabric  of  this  dud  is  like  that  -of  -the  inteftines,  ex- 
cept that  there  do  not  appear  to  be  any  mufcular  fibres. 
From  experiments  it  appears  to  be  endowed  with  a moderate 
degree  of  irritability.  'I  hat  it  is  vaftly  dilatable,  and  exr 
tremely  fenfible,  is  fhewn  from  difeafes. 

The  hepatic  dud  goes  on  upon  the  vena  portarum,  mote 
to  the  right  than  the  artery,  towards  the  pancreas ; and  then 
defcending  obliquely,  covered  by  fome  part  of  that  gland,  it 
goes  to  the  lower  part  of  the  fecond  flexure  of  the  duode- 
num, and  is  inferted  backward  about  four  or  five  inches  from 
the  pylorus,  through  an  oblique  oblong  finus  made  by  the 
pancreatic  dud,  into  which  it  opens  by  a narrow  orifice. 
This  finus  runs  a great  way  through  the  fecond  cellular  coat 
of  the  duodenum  obliquely  downward  ; then  it  perforates 
the  nervous  coat,  and  goes  on  again  obliquely  between  it  and 
the  villous  coat;  and,  laftly,  it  opens  into  a protuberant  long 
-wrinkle  of  the  duodenum.  There  is  ahnoft  the  length  of  an 
inch  taken  up  between  the  firft  infertion,  and  the  egrefs  of 
this  dud  through  the  coats  of  the  duodenum,  by  a finus 
which  furrounds  and  receives  the  dudus  cholidochus,  in  fuch 
,a  manner,  that  when  the  coats  of  the  inteftinc  are  diltended 
by  flatus,  or  clofeiy  contracted  by  a more  violent  periftaltic 
motion,  the  opening  of  the  dud:  muft  be  conlequcntlv  coin- 
prefied  or  fliut ; but  when  the  duodenum  is  relaxed  and  mo- 
derately empty,  the  bile  then  has  a free  exit.  Any  regurgi- 
tation from  the  duodenum  is  hindered  by  this  obliquity  and 

wrinkling 


388  SECRETION  of  the  BILE.  Part  VL 

Crinkling  of  the  duel,  for  it  may  be  very  eafily  prefled  toge- 
ther or  clofed  ; the  regurgitation  may  alfo  be  prevented  by 
a fuccefiion  of  frefh  bile  defeending  perpendicularly  from  the 
liver.  Air  inflated  into  the  inteftine  finds  no  paflage  into 
the  duel. 

Juft  at  the  portae  this  du£l  receives  from  the  gall-bladder 
another  lefs  canal  of  the  fame  kind,  which  lies  tor  a good 
way  parallel  with  it,  and  is  inferted  into  it  by  a very  acute 
angle : This,  which  is  called  the  cyftic  duct,  from  its  origin, 
is  fometimes  firft  increafed  by  another  fmall  dudl  from  the  li- 
ver before  its  infertion.  The  gall- bladder,  from  which  this  duel 
riles,  is  a peculiar  receptacle  for  the  bile  : Moll  animals  are 
furnifhed  with  it ; fome  however  want  it,  as  moft  ot  the  fwift 
running,  and  many  of  the  herbivorous  animals.  Its  lituation, 
figure,  and  texture  has  been  already  delcribcd. 

The  generality  of  animals  have,  between  their  gall-bladder 
and  liver,  or  between  the  du£ls  coming  from  both,  lome  pe- 
culiar openings  in  the  gall-bladder,  into  which  fome  dudls, 
originating  from  the  liver,  or  the  hepatic  biliary  dudl, 
discharge  their  contents.  In  man  thd'e  ducts  have  nqt 
been  hitherto  clearly  demonftrated  ; and  tne  gall-bladder  is 
eafily  loofened  from  the  liver,  without  a drop  ot  bne  diftiliing 
either  from  it  or  from  the  liver.  There  is  alio  a thin  water 
irrthe  bladder  as  often  as  the  cyftic  du£l  is  obltrected. 

The  bile  flows  naturally  both  out  ot  the  biadder  and  liver, 
as..long  as  there  is  no  impediment  m its  way;  io  that 
both  duds  fwell  when  that  paflage  is  obftrudled,  and  the 
cyftic  lies  in  a ftraight  line  with  the  tholidoclius.  • There  is 
no  necefiity  for  all  the  bile  to  be  diverted  into  the  gall-blad- 
der before  it  flows  into  the  duodenum.  There  is  not  a per- 
petual obftacle  which  hinders  the  afflux,  and  peculiarly  re- 
fills the  hepatic  bile,  and  admits  the  cyftic  ; the  paflage  into 
the  ductus  cholidochus  is  larger  and  ftraighter,  the  duflus 

cyfticus  much. lefs  than  the  hepatic,  nor  is  that  dwft  f©  well 

formed 
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formed  for  receiving  all  the  bile  ; the  cholidochus  being 
much  larger  than  the  cyftic  du£t,  cannot  therefore  be  made 
only  for  the  reception  of  its  bile.  There  are  many  animals 
in  which  the  hepatic  dudt  difeharges  its  contents  into  the  in- 
teftine  without  any  communication  with  the  cyftic.  In  liv- 
ing animals,  even  when  the  cyftic  du£t  is  free,  the  bile  ap- 
pears to  defeend  into  the  duodenum  in  a perpetual  current. 
That  the  quantity  is  very  confiderable,  appears  from  the 
magnitude  of  the  fecretory  organ,  and  the  excretory  dufh, 
fo  many  times  larger  than  the  falival  ones,  and  from  difeafes, 
in  which  four  ounces  of  the  cyftic  bile  have  flowed  through 
an  ulcer  of  the  fide  daily.  The  hepatic  bile  goes  into  the 
bladder,  as  often  as  there  is  any  obftruftion  in  the  duodenal 
finus,  from  flatus  or  any  other  caufe  compreffing  the  end  of 
the  du&us  cholidochus.  Accordingly,  we  find  it  extremely 
fully  whenever  the  common  biliary  du£t  is  obftrufted  or  com- 
prefled  by  fome  feirrhous  tumor,  whence  the  gall-bladder  is 
fometimes  enlarged  beyond  all  belief ; and  if  the  cyftic  du& 
be  tied,  it  fwells  between  the  ligature  and  hepatic  dutt ; and  in 
living  animals,  the  hepatic  bile  vifibly  diftils  into  the  wound- 
ed gall-bladder.  The  retrograde  angle,  or  diredlion  of  this  dutft, 
is  not  repugnant  to  fuch  a courle  of  the  bile  j for  a very  flight 
preflure  urges  it  from  the  liver  into  the  gall-bladder,  and  even 
air  may  be  eafily  driven  the  fame  way,  more  efpecially , if 
the  duodenum  be  firft  inflated.  There  does  not  feem  to  be 
any  fort  of  bile  feparated  by  the  gall-bladder  itfelf;  for 
whenever  the  cyftic  dt?<ft  is  obftrudted  by  a fmall  ftone,  or  a 
ligature  made  upon  it,  we  find  nothing  feparated  into  the 
gall-bladder  more  than  the  exhaling  moifture,  arid  a fmall 
quantity  of  infipid  mucus  fecreted  from  the  follicles.  In, 
many  animals,  we  meet  with  no  appearance  of  any  gall  blad- 
der, when  at  the  fame  time  there  is  a plentiful  flux  of 
ftrong,  well  prepared,  and  falutary  bile  difeharged  into  the 
jnteftines.  Again,  it  does  not  feem  probable,  that  the  cyftic 
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branch  of  the  vena  portarum  can  feparate  bile  into  the  gall- 
bladder ; for  that  vein  in  itfelf  is  a mere  recondu&ory  veffel : 
Nor  can  any  be  feparated  from  the  hepatic  artery ; for  it 
muft  be  vaftiy  beyond  probability,  that  fuch  a ftrong  bile  as 
that  of  the  gall-bladder  fhould  be  feparated  from  a suilder 
blood  than  that  from  which  the  mild  hepatic  bile  is  prepa- 
red. 

Laftly,  the  bile  flows  alfo  from  the  gall-bladder  to  the  li- 
ver, and  at  length  returns  into  the  blood,  when  its  paflage 
into  the  inteftines  is  totally  intercepted.  A latent  caufe  in 
the  nerves  may  alfo  occafion  this  regurgitation.  This  paflage 
or  abforption  of  the  bile  into  the  fyftem  is  pernicious,  and  is 
the  occafion  of  jaundice  ; which,  when  the  offending  fiones 
or  concretions  are  removed,  is  cured  by  the  bile’s  free  courfc 
into  the  duodenum  being  reftored. 

A portion  of  the  hepatic  bile  being  received  into  the  gall- 
bladder, there  ftagnates,  and  is  only  a little  fhaken  by  refpi- 
, ration.  By  degrees  it  there  exhales  its  thinner  parts,  wflich 
we  fee  penetrate  and  filtrate  through  the  adjacent  membranes. 
The  remainder,  being  a fluid  of  an  oily  fubalkaline  nature, 
digefted  in  a warm  place,  grows  fharp,  rancid,  more  thick, 
bitter,  and  of  a high  colour  : For  this  is  the  only  difference 
between  the  cyftic  and  hepatic  bile  j the  latter  being  weaker, 
lefs  bitter,  lighter  coloured,  and  of  a thinner  confluence, 
while  it  remains  within  its  proper  hepatic  dufts.  That  the 
difference  between  them  proceeds  only  from  ftagnation,  ap- 
pears from  fuch  animals  as  have  only  a larger  porus  hepati- 
cus,  inftead  of  a gall-bladder  ; for  here  we  find  the  bile, 
■which  ftagnates  in  the  larger  hepatic  pore,  is  confiderably 
more  bitter  than  'that  in  the  fmaller  pores  of  the  liver  ; as, 
for  example,  in  the  elephant.  But  the  gall-bladder  gives  this 
particular  advantage,  that  it  receives  the  bile  when  the  fto- 
mach,  being  empty,  has  no  need  for  it,  that  afterwards  it 
piay  be  able  to  return  ft  in  greater  plenty,  when  we  princi- 
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pally  want  it  for  the  digeftion  of  the  aliments  now  flowing  in 
great  quantity  into  the  duodenum.  This  flow  of  the  bile  13 
quicker,  in  proportion,  through  the  cyftic  dudt,  as  the  fettion 
of  that  dudt  is  lefs  than  the  fedtion  of  the  gall-bladder. 

The  gall-bladder  hardly  touches  the  ftomach,  but  the  be- 
ginning of  the  defeending  duodenum.  When  the  ftomach 
is  extremely  diltended,  and  the  abdomen  very  full,  it  makes 
a confiderable  preflure  both  upon  the  liver  and  duodenum  ? 
by  which  the  gall-bladder  is  prefled,  and  its  bile  forced  out. 
Thus  the  bile  flows  through  a free  paflage  from  the  gall- 
bladder into  the  common  dudt  and  the  duodenum  : And  this 
it  does  more  eafily  in  perfons  lying  on  their  back  ; in  which 
pofture  the  gall-bladder  is  inverted,  with  its  bottom  upward. 
Hence  it  is  that  the  gall-bladder  becomes  fo  full  and  turgid 
after  falling.  The  expulflve  force  of  the  bile  is  but  little 
more  than  that  of  the  preflure  received  from  the  ftomach  and 
diaphragm  ; for,  as  to  any  mufcular  force  refiding  in  the 
fibres  of  the  proper  membrane,  which  may  be  thought  to 
contract  the  gall-bladder,  it  mull  be  very  weak  and  inconft- 
derable. 

The  hepatic  bile  is  always  bitter,  but  the  cyftic  is  more  fo  ;• 
always  vifeid  of  a full  yellow  colour,  with  a tindture  of 
green  j mifcible,  by  triture,  either  with  water,  oil,  or  vinous 
fpirits  ; coagulable  by  mineral  acids  ; difloluble  by  alkalies, 
efpecially  the  volatile ; and  extremely  well  adapted  to  diflolve 
oily,  refinous,  or  gummy  fubftances  ; quickly  putrefying,  and 
by  putrefaction  fpontaneoufly  degenerating  to  a mulk-like  o- 
dour  Its  chemical  analyfis,  and  experiments  of  mixture  with 
various  fubftances,  demonftrate,  that  it  conrains  a large  por- 
tion of  water,  and  a confiderable  quantity  of  inflammable  oil, 
which  appears  very  evidently  in  gall  Rohes.  The  bile,  there- 
fore, is  a natural'  foap  ; but  of  that  fort  which  is  made  from 
a volatile  faline  lixivium,  mixed  with  oil  and  water.  This, 
therefore,  being  intermixed  with  the  aliment,  reduced  to  a 

pulp. 
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pulp,  and  flowly  expreffed  from  the  ftomach  by  the  periftal- 
tic  force  of  the  duodenum  and  preffiire  of  the  abdominal 
mufcles,  incorporates  them  all  together  ; and  the  acid  or  a- 
cefcent  qualities  of  the  food  are  in  fome  meafure  thus  corrett- 
ed,  the  curd  of  milk  is  again  difl'olved  by  it  into  a liquid,  and 
the  whole  mafs  of  aliment  inclined  more  to  a putrid  alka- 
lefcent  difpofition  3 it  diflolves  the  oily  matters,  fo  that  they 
may  freely  incorporate  with  the  watery  parts,  and  make  up 
an  uniform  mafs  of  chyle  to  enter  the  lafteals  j the  furround- 
ing mucus  in  the  inteftines  is  hereby  abfterged  and  attenua- 
ted, and  their  periftaltic  motion  is  excited  by  its  acrimony  ; 
all  which  offices  are  confirmed,  by  obferving  the  contrary 
effetts  from  a want  or  defeft  of  the  bile.  Nor  is  the  hepatic 
bile  fufficient  to  excite  the  neceflary  motion  of  the  inteftines,; 
if  the  cyftic  is  wanting  ; both  which  are  of  fo  much  ufe  and 
importance  to  the  animal,  that  we  find,  by  experiment,  even 
the  ftrongeft  animal  will  perifh  in  a few  days,  if  the  flux  of 
bile  to  the  inteftirfles  be  intercepted,  by  wounding  the  gall- 
bladder. 

The  bile  defcends  flowly  along  with  the  alimentary  mafs  ; 
and  having  fpent  its  force,  or  changed  its  bitternefs  by  putre- 
faction, moft  of  it  is  afterwards  excluded  with  the  feces  ; but 
probably  fome  of  the  more  fubtle,  watery,  and  lefs  bitter 
parts,  are  again  taken  up  by  the  abforbents.  It  returns  with 
difficulty  into  the  ftomach,  becaufe  of  the  afcent  of  the  duo- 
denum, which  goes  under  the  ftomach  ; becaule  of  the  re- 
flftance  it  meets  with  from  the  valvula  pylori ; and  becaufe  of 
the  advancement  of  the  new  chyle  which  the  ftomach  adds 
to  the  former : in  man,  however,  it  frequently  enters  ; and 
always  in  birds.  The  bile  is  fweet  and  mild  in  the  foetus  3 
for  in  them  the  blood  leems  not  fufficiently  charged  with 
putrid  alkaline  vapours,  nor  are  there  any  oily  or  fat  fub- 
ftances  abforbed  from  the  inteftines.  As  the  bile  is  a vifeid 

fluid,  in  lazy,  inactive,  and  fat  animals  and  men,  efpecially  if, 
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from  grief  or  any  other  caufes,  the  circulation  is  rendered 
more  languid,  it  eafily  coagulates  into  an  hard,  fomewhat  re- 
finous,  and  often  ftony  fubftance,  inloinuch  that  hones 
of  the  gall  are  much  more  frequent,  as  experience  teaches 
us,  than  thofe  of  the  urinary  bladder,  its  uie  is  mamfeft,  as, 
being  triturated  with  the  aliments,  it  didblves  oil,  refills  aci- 
dity, and  {Emulates  the  inteftines  to  contraction. 

The  ufe  of  the  liver,  befides  fecreting  the  bile,  is  manifeft 
in  the  foetus.  It  feems  to  tranfmit  the  blood  brought  back 
from  the  placenta,  and  to  break  its  force.  Even  in  an  adult 
perfon  it  has  the  fame  ule,  though  lefs  manifeftly,  namely, 
to  retard  the  return  of  the  blood  coming  back  from  the  vif- 
ce ra  appointed  for  preparing  the  chyle. 


§ 1 8.  Rettes  et  Ureteres. 

Situation,  figure,  and  divifion  of  the  kidneys.  The  kidneys 
are  two  folid  glandular  bodies,  fituated  in  the  pofterior  part 
of  the  cavity  of  the  abdomen,  on  each  fide  of  the  lumbar 
, vertebrae,  between  the  laft  falfe  ribs  and  os  ilium.  The  right 
kidney  lies  under  the  great  lobe  of  the  liver,  and  is  confe- 
quently  lower  than  the  left,  which  lies  under  the  fpleen. 

The  figure  of  the  kidneys  refembles  that  of  a large  bean, 
their  circumference  being  convex  on  one  fide,  and  concave 
.on  the  other.  The  concave  fide  is  turned  to  the  vertebrae, 
and  the  convex  fide  the  oppofite  way.  Their  length  anfwers 
to  the  diftance  between  the  laft  falfe  rib  and  os  ilium  ; they 
■are  about  half  as  broad  as  they  are  long,  and  half  as  thick  as 
they  are  broad. 

In  each  kidney  we  obferve  a fore  and  back  fide,  an  upper 
and  lower  extremity,  a great  and  fmall  curvature,  and  a. con- 
vexity and  concavity. 

The  backfide  is  broader  than  the  fore  fid  e ; and  the  upper 
■extremity  is  a little  broader  and  more  incurvated'fha'n  thd 
Cower.  The  depreffion  in  the  fmall  cun-attire  is  oblofiram! 
VoL- IL  3 U uneven. 
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uneven,  refembling  a finus,  furrounded  by  feveral  tubercles  i 
and,  as  it  is  turned  a little  toward  the  forcflde,  this  fide  is 
fomething  narrower  than  the  other. 

Blood-  vejfcls  of  the  kidneys.  The  defcending  aorta  and  infe- 
rior vena  cava  lie  between  the  kidneys,  clofe  to  the  bodies  of 
the  veitebrae  and  to  each  other  ; the  artery  being  on  the  left 
fide,  and  the  vein  on  the  right.  The  renal  artery  commonly 
comes  from  the  fide  of  the  aorta  under  the  fuperior  mefente- 
ric  artery  : That  of  the  left  fide  has  its  origin  a little  higher 

and  further  back  than  that  of  the  right  fide  ; and  both  ha- 
ving run  over  almoft  at  right  angles,  enter  the  finus  of  the 
kidney,  and  divide  into  many  branches,  which  fubdivide  into 
many  others  {till  fmaller.  The  renal  veins  have  lefs  variety 
than  the  arteries.  It  is  feldom  we  find  more  than  one  ou 
each.  From  each  krdney  feveral  branches  come  out,  which, 
foon  unite  to  form  a trunk,  which  ends  in  the  vena  cava. 
Thefe  veffels  were  by  the  antients  termed  the  emulgent  arte- 
ries and  veins , but  they  frequently  go  under  the  name  of  arte- 
riae  et  venae  renales. 

The  artery  and  vein  are  not  of  an  equal  length,  and  the 
difference  depends  on  the  fituatioq  of  the  aorta  and  vena  ca- 
va ; for  the  left  renal  artery  is  fhorter  than  the  right,  becaufc 
the  aorta  lies  neareft  the  left  kidney  * and  the  left  renal  vein 
is  longer  than  the  right,  becaufe  the  vena  cava  lies  furthefi: 
from  the  left  kidney. 

Thefe  veffels  are  likewife  difpofed  in  fuch  a manner,  as  that 
the  veins  lie  more  anteriorly  than  the  arteries  $ becaufe  the 
„orta  lies  clofe  to  the  fpina  dorfi  *,  whereas  the  vena  cava, 
which  perforates  the  diaphragm  at  feme  difiance  from  the 
vertebrae,  does  not  join  them  till  after  it  has  given  off  the 

renal  veins. 

Nerves  of  the  kidneys.  Each  artery  is  furrounded  by  a ner- 
vous net-work,  called  plexus  n&alis  s which  furmfhes  a great 
number  of  filaments  to  the  kidneys,  that  come  partly  from 

the  femitanar  ganglions  of  the  two  great  fympathetic  nerves, 
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and  partly  from  the  plexus  hepaticus  and  fplenicus.  This 
renal  plexus  fends  likewife  fome  filaments  round  the  1 enal 
veins. 

Coats  of  the  kidneys.  The  kidneys  are  furrounded  by  a very 

loofe  membranous  and  cellular  covering,  called  membrana  adi- 

fofa  ; becaufej  in  fat  perfons,  the  cells  of  this  fubflance  aie 

filled  with  fat.  This  was  for  a long  time  improperly  ken 

♦ 

for  a duplicature  of  the  peritonaeum ; the  true  membranous 

lamina  of  which  covers  only  the  forefide  of  the  kidneys,  and 

confequently  they  lie  without  the  peritonaeum,  becaufe  the 

portion  of  that  membrane  which  covers  them  cannot  be  con- 

fidered  as  an  entire  coat : So  that  the  only  common  coat  they 

* * 

have  is  the  cellular  l'ubftance,  which  likewife  invefts  the  renal 
arteries  and  veins  in  form  of  a vagina. 

The  proper  coat  or  membrane  of  the  kidneys  is  ftrong  and 
denfe,  and  adheres  very  clofely  to  their  furface  ; tor  it  pene- 
trates every  where  by  numerous  elongations  into  their  iub- 
fiance,  from  which  it  cannot  be  leparated  without  tearing. 

The  external  furface  of  this  lamina  is  very  fmooth,  polifh- 
ed,  and  fhining  ; and  it  renders  the  whole  furface  of  the  kid- 
ney very  even  and  uniform  in  adults.  In  children,  this  con- 
vex furface  is  in  a manner  divided  into  feveral  lobes  and  tu- 
bercles, almoft  as  in  oxen  and  calves  ; and  in  grown  perfons 
we  fometimes  obferve  the  fame  inequalities. 

The  blood-vefiels  having  entered  the  kidneys,  are  ramified 
every  way ; and  thefe  ramifications  fend  out  other  capillary 
rami,  which  go  all  the  way  to  the  furface,  where  ythey  ap- 
pear like  irregular  liars,  and  furnilh  the  proper  membrane  of 
the  kidneys.  Sometimes  thefe  two  ramifications  penetrate  to 
the  membrana  adipofa,  and  communicate  there  with  the  ar- 
teriae  and  venae  adipolae. 

The  proper  membrane  having  furrounded  the  kidney  all 
the  way  to  the  linus,  joins  the  veiTels  at  that  place,  and  ac- 
• companies  all  their  ramifications  through  the  body  of  the 
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kidney,  in  form  of  a vagina  or  capfule,  and  likewife  contrii 
butes,  in  part,  to  form  the  pelvis  and  calices,  or  infundibula'; 
of  which  hereafter. 

We  fometimes  obferve  a confiderable  veflel  to  go  in  or 
come  out  from  the  convex  furface  of  the  kidney ; but  this 
is  not  common  ; and  in  that  cafe  there  is  a deprefllon,  by 
which  the  proper  membrane  enters,  and  communicates  with 
that  portion  which  goes  in  by  the  finus. 

The  tunica  adipofa,  or  common  coat,  which  likewife  in- 
verts the  great  vefiels  till  their  entry  into  the  kidneys,  does 
not  feem  to  accompany  them  any  further,  but  terminates  at 
the  finus,  in  the  interfaces  between  the  ramifications. 

StruBure  of  the  kidneys.  We'  may  dirtinguifh  three  kinds 
of  fubrtances  in  the  kidney ; an  exterior  fubftance,  which  is 
thick,  granulated,  and  in  a manner  cortical  ; a middle  fub- 
rtance,  which  is  medullary  and  radiated,  called  flriata,fulcaiar 
or  tubularis , becaufe  it  feems  to  be  made  up  of  radiated  tubes  ; 
and  an  inner  ful/rtance,  which  is  only  a continuation  of  the 
fecc/nd,  and  terminates  on  the  infide  by  papillae;  for  which 
reaion  it  goes  under  the  name  of  papillaris. 

Tliefe  three  fubrtances  may  be  feen  diftinftly  in  a kidnejr 
cut  into  two  equal  parts,  through  the  great  curvature.  The 
cortical  fubftanre  may  be  obferved  round  the  whole  circum- 
ference ; and,  by  the  microfcnpe,  we  perceive  it  to  be  of  z 
fpiongy,  granulated,  and  waving  texture  ; all  its  parts  adhe- 
ring together  in  a radiated  manner.  Its  colour  is  a bright 
whi-ifh  grey. 

By  fine  anatomical  injeffions  and  inflammations,  we  dirt- 
edver  an  infinity  of  fmall  capillary  vefiels,  which  run  in  va- 
rious dire&ions  between  and  round  the  different  portions  of 
this  fubrtance;  and,  by  the  help  of  a microfcope,  we  fee 
likewife  reat  numbers  of  fmall  red  corpufcles  more  or  lefs- 
round,  and  difpofed  almort  like  bunches  of  currants.  Thefe 

final! 
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fmall  corpufcles  are  perhaps  only  the  extremities  of  veflels, 
filled  either  with  blood  or  with  a coloured  injection 

The  other  two  lubftances,  that  is,  the  medullary  or  fixa- 
ted, and  the  papillary,  are  really  but  one  and  the  fame  rnafs, 
of  a more  reddilh  colour  ; the  convex  fide  of  which  rifes  at 
feveral  places  into  narrow  tubercles,  lodged  in  the  fame  num- 
ber of  cavities  or  depreffions.  The  radiated  ftriae  are  after- 
wards continued  to  the  papillary  portion ; and  the  papillae 
form,  in  fome  meafure,  fo  many  centres  of  thefe  radii,  oppo- 
fite  to  the  tubercles. 

The  medullary  fubfiance  is  likewife  diftinguifhed  from  the 
cortical,  by  the  arterial  and  venal  arches,  which  fend  capilla- 
ry ramifications  on  all  hands  ; and  its  colour  is  more  or  lefs 

red. 

The  papillae,  which  are  only  a continuation  of  the  medul- 
lary fubfiance,  as  has  been  laid,  are  often  a little  paler  than 
that  fubfiance.  They  are  ten  or  twelve  in  number,  very  dif- 
tinft  from  each  other,  refembling  the  fame  number  of  cones, 
with  very  broad  bafes  and  obtufe  apices. 

At  the  point  of  each  papillae  we  lee,  even  without  a mi- 
crofcope,  in  a flight  depreffion,  feveral  very  fmall  holes 
through  which  little  drops  may  be  perceived  to  run  when 
the  papillae  are  comprelfed.  Thefe  are  little  drops  of  urine 
which,  being  filtered,  partly  in  the  cortical,  partly  in  the 
medullary  or  tubular  fubfiance,  afterwards  pafs  through  the 
fubrtarice  of  the  papillae,  and  arc  difcharged  by  thefe  ori- 


Tee  pehis  of  H,  kidney, . Each  papilla  lies  a kind  of 
membranous  cal,*  or  infundibulum,  which  opens  into  a com- 
mon cavny,  cniled  the  pelvis.  This  pelvis  is  membranous 
bemg  of  the  fame  (IrucTure  with  the  calicos,  of  which  i,  is  a. 
com, mm, on;  and  its  cavity  in  man  is  not  uniform,  but  dif. 
"ngutlhed  into  three  portions,  each  of  which  contains  a cer- 
tam  number  of  infundibula  or  cafe,  together  with  the  pa- 

pillae 
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pillae  which  lie  therein ; and  fometimes  we  find  two  or  three 
papillae  in  the  fame  infundibulum. 

At  the  place  where  thefe  infundibula  furround  the  bafes  of 
the  papillae,  they  fend  productions  into  the  medullary  or  ra- 
diated fub fiance  of  the  kidney,  which  accompany  the  blood- 
veflels,  and  ferve  for  capfules  or  vaginae  to  all  the  vafcular 
arches,  both  arterial  and  venal,  and  to  their  different  ramifi- 
cations, quite  through  the  cortical  fubftance,  and  as  far  as  the 
furface  of  the  kidney. 

Ureters.  After  the  infundibula  have  contracted  in  a conical 
form  round  the  apices  of  the  papillae,  each  of  them  forms  a 
fmall  fhort  tube  or  gullet,  which  uniting  at  different  diftan- 
ces  along  the  bottom  of  the  finus  of  the  kidney,  form  three 
large  tubes  which  go  out  from  the  finus,  in  an  oblique  direc- 
tion from  above  downwards,  and  immediately  afterwards  u- 
nite  into  one  trunk. 

This  trunk  becomes  a very  long  canal,  called  the  ureter. 
In  men,  the  three  tubes  fupply  the  place  of  what  is  called 
the  pelvis  in  brutes,  and  might  more  properly  be  called  the 
roots  or  branches  of  the  ureters  than  the  pelvis  ; which  name 
would  agree  beft  to  the  trunk,  as  being  larger  than  the  reft 
of  the  ureter.  The  ureters  are  commonly  two  in  number, 
one  for  each  kidney  ; but  fometimes  there  are  more  than 

two. 

The  fituation  of  the  trunk,  and  of  the  roots  and  branches 
of  each  ureter,  with  refpeCt  to  the  renal  artery  and  vein,  is 
in  the  following  manner  : The  artery  is  in  the  upper  part  of 
the  finus,  and  partly  before  the  vein.  .The  vein  u about  the 
middle,  and  between  the  artery  and  ureter,  i he  ureter  is  m 
the  lower  part,  a little  behind  the  vein,  and  it  is  partly  fur- 

rounded  by  one  branch  of  the  artery. 

This  difpofition  appears  plainer- near  the  anterior  than  near 
the  pofterior  fide  of  the  kidney,  becaufe  this  laft  is  broader 

than  the  former ; and  we  likewife  fee  there  the  three 
. ' branches, 
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branches  of  the  ureter ; of  which  the  uppermoft  is  the  longeft, 
and  the  loweft  is  the  fhorteft,  becaufe  of  their  oblique  direction 
downward. 

From  this  defcription,  we  fee,  that  in  the  human  kidney 
there  is  no  other  common  or  uniform  pelvis,  but  the  trunk 
or  head  of  the  ureter,  and  the  three  great  branches.  To 
have  a true  idea  of  their  difpofition,  we  muft  imagine  that 
the  ureter  enters  the  kidney  by  the  lower  part  of  the  oblong 
finus ; that  it  increafes  gradually  in  breadth  as  it  advances  ; 
and  that  it  is  divided  into  three  branches  before  it  enters  the 
fubftance  of  the  kidney. 

One  of  thefe  branches  may  be  reckoned  a direct  conti- 
nuation of  the  ureter,  and  it  is  longer  than  the  reft,  being 
extended  from  the  lower  to  the  upper  part  of  the  finus  ; and 
it  may  be  found  without  much  preparation.  The  other  two 
branches  are  fhorter,  and  cannot  be  well  difeovered  without 
an  artificial  feparation.  The  angles  between  thefe  branches 
at  their  bafes,  or  at  the  head  of  the  ureter,  are  not  pointed 
as  thofe  of  other  ramifications,  but  formed  by  a round  incur- 
vation, which  is  generally  furrounded  by  fat. 

• Thefe  firft  branches  of  the  ureters  produce  other  fmall 
branches  at  the  bottom  of  the  finus,  which  are  difpofed  in 
pairs.  Thefe  fmall  collateral  branches  extend  in  breadth, 
and  form  the  infundibula  or  calices,  in  which  the  papillae 
are  lodged  ; the  great  circumference  of  which  produces,  in 
the  fubftance  of  the  kidney,  the  different  vaginae  of  the 
vafcular  arches  and  of  their  ramifications.  The  internal  la- 
mina of  the  kidney  is  continued  round  thefe  vaginae  ; and 
the  external  lamina  is  expanded  round  the  firft  branches^ 
round  the  trunk,  and  round  all  die  reft  of  the  ureter. 

If  the  trunk  of  the  ureter  be  fpjit  on  that  fide  which  is 
Bext  the  vertebrae,  and  this  feftion  be  continued  to  the  ex- 
tremity or  the  fuperior  branch,  we  may  obferve,  immediately 
above  the  trunk,  two  holes  lying  near  each  other,  which  are 
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the  orifices  of  the  fniall  collateral  branches  and  gullets  of  the 
infundibula.  A little  above  thefe  holes,  there  are  other  two 
very  much  like  them,  and  fo  on  all  the  way  to  the  extremity 
of  the  fuperior  branch,  which  terminates  likewife  by  thefe 
gullets  of  the  infundibula ; and  in  each  of  thefe  gullets  we 
may  obferve  at  leaft  the  apex  of  one  papilla. 

A fcdtion  begun  on  the  convex  lurface  of  the  kidney,  and 
carried  from  thence  to  the  trunk  of  the  ureter,  difcovers  the 
extent  of  the  papllae  very  plainly,  and  likewife  the  infundi- 
bula, their  gullets,  &c. ; but  it  will  be  difficult  to  give  begin- 
ners a juft  idea  of  the  ftructure  of  thefe  parts  without  the 
other  fedtion. 

The  ureters  run  down  obliquely,  and  with  a very  fmall 
degree  of  inflexion,  from  the  kidneys  to  the  lateral  parts  of 
the  inner  or  anterior  fide  of  the  os  facrum  ; and  pafling  be- 
tween the  reitum  and  the  bladder,  they  terminate  in  the  laft 
of  thefe  vifeera,  in  the  manner  that  fhall  be  explained  here- 
after. 

They  are  compofed  of  three  proper  coats;  the  firft  of 
which,  that  furrounds  the  reft,  is  of  a whitifh  colour,  and  of 
a very  compadt  filamentary  texture,  being  ftretched  with  dif- 
ficulty, and  appearing  like  a filamentary  fubftance  degenerat- 
ed. The  next  coat  is  of  a reddifh  colour,  ftronger  than  the 
firft,  and  is  compofed  of  mufcular  fibres,  although  this  has 
been  doubted  by  fome  authors. 

The  innermoft  coat  is  in  fome  meafure  ligamentary,  and 
lined  by  a very  fine  membrane,  which  covers  a very  delicate 
reticular  texture  of  vefiels,  and  is  moiftened  all  over  by  a mu- 
cilaginous liquor. 

Befides  thefe  proper  coats,  the  ureters  are  inverted  by  the 
cellular  fubftance  of  the  peritonaeum,  the  membranous  la- 
mina of  which  covers  likewife  about  two  thirds  of  their  cir- 
cumference, fometimes  more,  fometimes  lefs,  but  never  fur- 
rounds  them  entirely  : So  that  when  they  are  examined  in 

their 
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their  natural  fituation,  they  appear  like  ropes  lying  behind 
the  peritonaeum,  and  jutting  out  more  or  lels  toward  the  ca- 
vity of  the  abdomen,  together  with  that  portion  of  the  peri- 
tonaeum which  covers  them. 

All  that  has  been  faid  about  the  flrudture  of  the  ureters, 
pelvis,  arches,  ftriae,  fofifulae,  and  holes  at  the  apex  of  the 
papillae,  appears  mod  diftinctly  when  they  are  examined  in 
clear  water. 


§ 19.  Glandulae  Retiales,  vulgo  Capfulae  Atraliliariae. 


Situation , figure , and  fze  of  the  renal  glands.  Immediately 
above  each  kidney  lies  a glandular  body,  called  by  the  an- 
tients  capfulae  atrabiliariae ; by  others,  capfulae  rcnales  ^ roues 
ficcenturiati,  and  glandulae  rcnales ; and  they  might  be  pro- 
perly enough  termed  glandulae  fupra  rcnales.  They  are  fi.tu- 
ated  on  the  upper  extremity  of  each  kidney  a little  obliquely, 
that  is,  more  toward  the  inner  edge  and  finus  of  the  kidney, 
than  toward  the  outer  convex  edge. 

Each  gland  is  an  oblong  body  with  three  fides,  three 
edges,  and  two  points,  like  an  irregular  crefcent  with  its 
great  or  convex  edge  fharp,  and  the  finall  concave  edge  broad. 
Its  length  is  about  two  thirds  of  the  grtateft  breadth  of  the 
kidney,  vnd  the  breadth  cf  its  middle  portion  is  about  one- 
third  of  its  extent  between  the  two  extremities,  fometimes 
more,  fometimes  !efs  Its  colour  is  a dark  yellow. 

It  has  one  anterior,  one  pofterior,  and  one  lower  fide, 
which  laft  may  be  termed  the  oafs  ';  and  it  has  one  upper, 


and  two  lower  edges,  whereof  one  is  anterior,  the  other  pol- 
terior.  The  upper  edge  may  he  called  the  erf  a,  and  the 
two  lower  edges  the  labia.  One  of  its  extremities  is  internal, 
or  turned  inward  toward  the  finusof  the  kidney,  the  other  is 
external  or  turned  outward  toward  the  gibbous  part  of  the 
kidney.  The  figure  of  this  glandular  body  may  likewife  be 
compared  to  that  of  a cock’s  comb,  or  to  the  top  of  an  helmet. 
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Structure  of  the  renal  glands.  The  furface  of  thefe  glands 
is  uneven  ; the  tore  fide  is  the  broadeft,  and  the  lower  fide 
or  hifis  the  narrowed.  Along  the  middle  of  the  anterior 
fide,  a ridge  runs  from  the  edge  of  the  inner  extremity  a lit- 
tle above  the  bafis,  to  the  point  of  the  other  extremity,  and 
divides  this  fide  into  two  equal  parts,  like  the  middle  rib  of 
the  leaf  of  a tree,  and  on  the  lower  lide,  under  the  bafis, 
there  is  a kind  of  raphe  or  future. 

The  arteries  of  thefe  glands  come  from  the  arteriae  rena- 
les,  and  diaphragmaticae,  and  likewife  from  the  aorta,  from 
the  arteria  caeliaca,  & c.  Thefe  vefiels  are  termed  the  capfular 
arteries and  as  they  enter  the  glands,  they  leem  to  be  invert- 
ed by  a vagina.  They  are  not  always  derived  from  the  fame 
fources,  neither  is  their  number  the  fame  in  all  lubjedts  : and 
there  is  commonly  a large  vein  which  runs  along  the 
ridge.  One  principal  vein  returns  the  blood  from  each  of 
thefe  glands  ; the  right  goes  into  the  vena  cava,  the  left  pafles 
into  the  renal  vein.  The  nerves  on  each  fide  are  furmfhed 
by  the  neighbouring  femilunar  ganglion,  and  by  the  renal 
plexus  which  depends  on  it. 

in  the  infide  of  thefe  capfulae,  there  is  a narrow  triangular 
cav'ty,  the  furface  of  which  is  full  of  fhort,  ftrong  villi  of  a 
yeliowifh  colour  ; but  in  children  it  is  reddifh,  and  of  a dark 
brown  in  aged  people.  The  fides  of  this  cavity  are  connect- 
ed by  a greater  number  of  filaments  ; and  they  appear  to  be 
wholly  glandular,  that  is,  to  be  filled  with  very  fine  fmall 
folliculous  corpuicles.  Along  the  top  of  the  gland  thefe  fides 
touch  each  other  immediately. 

In  opening  this  cavity,  we  find  a granulated  or  follicular 
fubitance.  which  fills  it  almoft  entirely ; and  the  blood-veflels 
are  difiributed  on  this  fubitance,  as  well  as  on  the  fides  of 
the  cavity.  If  the  fedtion  be  begun  at  the  great  extremity  of 
the  capfula,  and  be  continued  through  the  upper  edge,  and 
if  the  lateral  portions  be  afterwards  feparated,  the  glandular 
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body  appears  like  a kind  of  crifta,  raifed  from  the  middle  of 
the  bottom  of  the  cavity. 

This  glandular  body  or  nucleus  adheres  more  clofety  to 
the  bottom  or  bafis  of  the  cavity,  than  to  the  two  tides,  etpe- 
ci'ally  near  the  great  extremity  ; but  yet  it  may  be  leparated 
both  from  the  balls  and  tides,  being  connected  to  them  by  a 
great  number  of  fmall  filaments.  It  adheres  leatt  to  the 
bafis  near  the  fmall  extremity. 

The  caplular  vein,  which  comes  ordinarily  from  the  vena 
renalis,  is  much  larger  than  the  arteries  j and  it  communi- 
cates with  the  infide  of  the  captutamuch  in  tiie  tame  manner 
as  the  vena  fplenica  with  the  cells  of  the  tpleen,  for  it  may  be 
inflated  by  blowing  in:o  part  of  the  capfular  cavity,  and  the 
air  likewife  pafles  into  the  vena  renalis,  &c. 

The  cavity  contains  an  undtous  vilcid  liquor,  of  a yellowifh 
red  colour,  which,  with  age,  changes  gradually  into  a yellow- 
ifh purple,  a dark  yellow,  and  a black  yellow  : foinetimes  it 
is  perfectly  black  ; but  even  then  if  it  be  fpread  thin  on  a 
large  iurface,  it  appears  yellow.  It  is  fometimes  found  not 
only  reddifh,  but  mixed  with  real  blood. 

The  utes  of  thefe  rend  glands  have  not  as  yet  been  difco- 
vered  *,  and  all  that  we  know  about  the  liquor  contained  in 
them  is,  that  it  has  fomewhat  the  appearance  of  the  bile. 
They  are  very  large  in  the  foetus,  and  diminith  in  adults. 
Thete  two  phaenomena  deferve  our  attention. 

They  lie  fometimes  directly  on  the  top  of  the  kidneys,  but 
feldom,  if  ever,  on  the  gibbous  part.  The  gland  on  the  right 
fide  is  partly  connected  to  the  diaphragm,  under  and  very 
near  the  adhefion  of  the  great  lobe  of  the  liver  to  that  mufcle. 
That  on  the  left  fide  adheres  to  the  diaphragm  below  the 
fpleen  ; and  both  thefe  connections  are  confined  to  the  conti- 
guous portions  of  the  inferior  mufcle  of  the  diaphragm.  They 
are  involved,  together  with  the  kidneys,  in  the  membrana  a- 
dipofa,  of  which  a very  thin  portion  infinuates  itfelf  between 

the 
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the  kidneys  and  glands,  and  alfo  between  them  and  the  dia- 
ph*  agm  ; fo  that  they  adhere  to  both  by  the  intervention  of 
the  cellular  fubftance,  which  in  fome  fubjefts  contains  a ftra- 
tum  of  fat. 

The  venal  ridge  already  mentioned,  finks  fo  deep  into  the 
fore- fide  in  fome  iubjefts,  that  the  upper  part  of  this  fide  ap- 
pears to  be  feparated  from  the  lower  ; but  this  is  feen  molt 
diftindfly  when  the  capiula  is  examined  in  clear  water. 

When  the  capfular  vein  is  opened  lengthwife  with  the 
point  of  a lancet,  we  difcover  in  it  a great  many  finall  holes, 
many  of  which  are  only  the  orifices  of  the  rami  of  the  vein, 
others  are  fimple  holes  ; and  it  is  perhaps  through  thefe  that 
the  air  paifes  into  the  glanu,  as  already  mentioned. 

On  tne  outer  iurface  of  thefe  capfulae  we  obferve  a very 
thin,  diftinfl  coat,  feparated  from  the  cellular  fubftance  that 
furrounds  them.  Sometimes  this  coat  is  railed  by  an  uneven 
ft  rat  urn  of  fat,  which  makes  it  appear  granulated  ; and,  for 
the  lame  reafon,  the  capfulae  are  of  a pale  colour  like  a cor- 
pus adipolum.  * 

The  liquor  contained  in  them  appears  fometimes,  in  the 
foetus,  and  in  young  children,  of  a bluilh  colour  inclined  to 
red. 

To  be  able  to  difcover  the  ufes  of  thefe  capfulae,  we  muft 
not  only  attend  to  the  two  circumftances  already  mentioned, 
but  alfo  to  their  external  conformation,  which  is  commonly 
more  regular  in  the  foetus  and  in  children  than  in  adults  and 
old  people.  We  muft  likewife  confider  the  confiftence  and 
folidity  of  their  fubftance;  which  is  greater  before  birth,  and 
in  childhood,  than  in  advanced  old  age  ; in  which  they  are 
often  very  flaccid,  and  very  much  decayed ; and  this  perhaps 
may  be  the  reafon  why  fome  of  the  figures  given  of  thefe 
glands,  taken  out  of  their  membrana  adinofa,  are  fo  very  irre- 
gular and  different  from  others. 
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CHAP.  IV. 

Of  the  Pelvis. 


§ I,  Veftca  Urinaria. 

Situation,  figure , awa*  ciivifion  of  the  bladder . 

THE  bladder  is  a kind  of  membranous  and  flefliy  pouch 
or  bottle,  capable  of  dilatation  and  contraction,  firua- 
ted  in  the  lower  part  of  the  abdomen  immediately  behind 
the  fymphyfis  of  the  offa  pubis,  and  oppolite  to  the  beginning 
of  the  ipteftinura  rectum.  The  figure  of  it  is  nearly  that  of 
a fhort  oval.  It  is  broader  on  the  fore  and  back  Tides  than 
on  the  lateral  parts  ; rounder  above  than  below,  when  empty ; 
and  broader  below  than  above,  when  full. 

it  is  divided  into  the  body,  neck,  and  bottom  ; into  an  an- 
terior, pofterior,  and  two  lateral  parts  The  upper  part  is 
termed  th t fundus  or  bottom  ; and  the  neck  is  a portion,  of  the 
lower  part,  which  is  contracted  like  the  mouth  of  fome  vef- 
fels. 

Structure  of  the  bladder.  The  bladder  is  made  up  of  feveral 
coats,  almoft  like  the  ftomach.  That  part  of  the  external 
coat  which  covers  the  upper,  pofterior,  and  lateral  fides  of 
the  bladder,  is  the  true  lamina  or  membrane  of  the  perito- 
naeum ; and  the  reft  of  it  is  furrounded  by  a cellular  fub- 

ftance,  by  the  intervention  of  which,  the  peritonaeum  is  con- 
nected to  the  mufcular  coat. 

The  proper  coats  are  three  in  number  •,  one  mufcular,  one 
cellular,  and  an  internal  finooth  one  commonly  called  villous 
coat,  the  mufcular  coat  is  compofed  of  feveral  ftrata  of  flefliy 

fibres  $ 
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fibres  ; the  outermoft  of  which  are  moflly  longitudinal ; the 
next  to  thcfe  are  more  inclined  toward  each  fide  ; and  the 
innermoft  more  and  more  oblique ; and  they  become  at 
length  almoft  tranfverfe.  All  thefe  fibres  interfedt  each  o- 
ther  in  various  manners  ; and  they  are  connected  together  by 
a fine  cellular  fubftance,  and  may  be  feparated  by  inflating 
that  fubftance. 

Round  the  neck  of  the  bladder  the  mufcular  fibres  are 
clofely  connected,  and  form  what  has  been  called  fphitiBer  ve- 
ftcae.  But  this  part  is  not  a diftinct  mufcle,  nor  is  its  adtion 
diftindt  from  the  reft  of  the  mufcular  coat. 

The  cellular  coat  is  nearly  of  the  lame  ftrudture  with  what 
is  called  the  tunica  nervofa  of  the  ftomach. 

The  internal  coat  is  fomething  granulated  and  glandular, 
fays  Winflow  ; but  later  anatomifts  deny  the  exiftence  of 
glands  here.  A mucilaginous  ferum  is  continually  difeharged 
through  it,  which  moiftens  the  inner  furface  of  the  bladder, 
and  defends  it  ag.nnft  the  acrimony  of  the  urine.  It  appears 
fometiines  altogether  uneven  on  the  inner  fide,  being  full  of 
eminences  and  irregular  rugae  when  empty,  and  in  its  natural 
ftate  of  contr adtion.  Thefe  inequalities  difappear  when  the 
bladder  is  full,  or  when  it  is  artificially  diftended  by  air,  or 
by  injedting  any  liquid. 

Urachus.  At  the  top  of  the  bladder  above  the  fymphyfis 
of  the  ofia  pubis,  we  oblerve  a ligamentary  rope,  which  runs 
up  between  the  peritonaeum  and  the  linea  alba  of  the  abdo- 
men, all  the  way  to  the  navel,  diminifhing  gradually  in  thick- 
nefs  as  it  attends.  This  rope  in  the  foetus  is  in  part  a pro- 
duction of  the  inner  coats  of  the  bladder,  which  production 
is  termed  urachus 

Artcnac  umhilicales.  This  rope  is  compofed  likewife  of  two 
other  ligamentary.  elongations,  which  are  the  extremities  of 
the  umbilical  arteries.  Thefe  arteries  come  from  the  hypo- 

gaftricae,  run  up  by  the  fides  of  the  bladder,  and  remain  hol- 
low 
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low  and  filled  with  blood,  even  in  adults,  as  high  as  the 
middle  of  the  bladder,  through  all  which  fpace  they  likewife 
fend  off  ramifications.  Afterwards  they  lole  their  cavity, 
and  become  ligamentary  as  they  afcend.  At  the  upper  part 
of  the  bladder  they  approach  each  other;  and  joining  the  u- 
rachus,  form  that  rope,  which  may  be  termed  the  Juperior  li- 
gament of  the  bladder. 

The  external  fibres  of  the  mufcular  coat  are  more  nume- 
rous than  the  internal ; and  the  mod:  longitudinal  anterior 
fibres  form  a kind  of  incurvation  round  the  urachus  at  the 
top  of  the  bladder,  much  like  that  of  one  of  the  flclhy  por- 
tions which  lurround  the  fuperior  orifice  of  the  ftomach,  and 
lower  extremity  of  the  oefophagus.  This  incurvation  pafles 
behind  the  urachus. 

The  portion  of  the  peritonaeum  which  covers  the  pofte- 
rior  convex  fide  of  the  bladder,  forms  a very  prominent  tranf- 
verfe  fold,  when  the  bladder  is  contracted,  which  difappears 
when  the  bladder  is  extended.  This  fold  furrounds  the  pof- 
terior  half  of  the  bladder,  and  its  two  extremities  are  elon- 
gated towards  each  fide  ; by  which  elongations,  a kind  of  la- 
teral ligaments  of  the  body  of  the  bladder  are  formed,  which 
are  more  confiderable  in  children  than  in  adults.  Befides 
thefe,  the  bladder  has  two  other  ligaments,  which  are  fixed 
at  their  fore-part  to  the  upper  and  inner  fide  of  the  olfa  pu- 
bis, near  the  fymphyfis  of  thefe  two  bones ; irom  whence 
they  run  back,  becoming  gradually  broader,  to  be  fixed  to 
the  fides  of  the  bladdei^  Sabatier  calls  them  the  inferior  an- 
terior ligaments  of  the  bladder. 

The  lower  part  of  the  bladder,  which  deferves  the  name 
of  fundus  much  better  than  the  upper  part,  is  perforated  by 
three  openings,  one  anterior,  and  two  pofterior.  The  ante- 
rior opening  is  formed  by  an  elongation  of  all  the  proper 
coats,  in  form  of  a gullet,  turned  much  in  the  fame  manner 
with  the  inner  orifice  of  the  roftrum  of  the  head  of  an  alem- 
bic. 
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bic.  This  elongation  is  called  the  neck  of  the  bladder , the  de- 
fcription  of  which  belon0s  to  that  of  the  parts  of  gent-ration 
in  men. 

The  other  two  openings  in  the  true  fundus  of  the  bladder, 
are  formed  by  the  ureters,  which  in  their  courfe  downward, 
already  f'ehrthed,  run  behind  the  ipermatic  veilels,  and.  then 
behind  the  lower  part  of  the  bladder,  approaching  each  other. 
Each  ureter  lies  between  the  umbilical  artery  and  vas  defe- 
rens of  the  fame  fide  : he  artery  lying  on  the  outfide  of  the 
ureter,  and  the  vas  deferens  011  the  infide. 

Afterwards  they  get  between  the  vafa  deferent’.a  and  the 
bladder,  ci  offing  thefe  canals  j and  then,  at  about  a finger’s 
breadth  from  each  other,  they  begin  to  pieice  the  coats  of 
the  bladder  They  run  a little  way  betwee.  the  mulcular 
and  nervous  coats,  and  open  into  the  bladder  obliquely,  fome- 
thing  nearer  each  other  than  when  they  firlt  entered  the 
coats. 

The  orifices  of  the  ureters  in  the  bladder  are  fomething 
oval,  and  narrower  than  the  cavity  of  :he  ureters  immediate- 
ly above  them,  fhe  edge  of  thcle  orifices  is  very  vhin,  and 
feerns  to  be  formed  merely  by  the  union  of  the  internal  coat 
of  i.'ru:  bladder  with  that  of  the  ureters. 

Blocd  vejjels  and  nerves  of  the  bladder.  The  arteries  of  the 
bladder  are  furniffied  by  the  hypogaftricae  or  iliacae  internae, 
being  rami  of  the  arteria  fciatica,  epigaftrica,  and  umbilicalis 
on  each  fide.  The  veins  return  to  the  internal  iliac  vein's. 

The  nerves  of  the  bladder  come  from  the  crurales,  and/al- 
fo  from  the  fympathetici  maximi,  by  means'  of  their  commu- 
nication with  the  crurales.  It  has  likewife  fome  nerves  from 
the  plexus  mefentericus  inferior. 

Befides  the  ligaments  already  mentioned^  there  are  like- 
wife two  fmall  ones,  by  which  the  anterior  part  of  the  true 
fundus  of  the  bladder  is  connected  to  the  offit  pubis,  which 
fhall  be  deferibed  with  the  neck  and  fphintfter,  after  the  hd- 

torv 
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«ory  of  the  parts  of  generation  in  both  fexes ; and  we  refer 
to  the  fame  place,  all  that  relates  to  the  connection  of  the- 
gladder  with  the  other  neighbouring  parts. 

$ 2.  Secretion  of -Urine. 

The  chyle,  when  it  enters  the  blood,  contains  a very  large 
..portion  of  water,  which  would  be  liable  to  lodge  in  the  cel- 
.lular  fubftance,  if  it  was  not  expelled  again  from  the  body. 
A part  of  it  is  therefore  exhaled  through  the  fkin  ; and  ano- 
ther part,  as  large,  or  often  larger  than  the  forn.er,  is  drain- 
ed through  the  kidneys,  and  is  thus  expelled  out  of  the  body. 

Dr  Haller  obferves,  “ that  the  blood  of  the  renal  artery 
moving  flower,  as  is  generally  believed,  than  that  of  the 
brain,  and  probably  ftored  with  more  water,  brought  by  the 
Serpentine  circles  of  the  arteries,  depofites  great  part  of  its  wa- 
ter  into  the  reCtilineal  tubes  of  the  papillae.  I his  water 
contains  fine  oils  and  falts,  intermixed  with  earthy  particles, 
or  fuch  other  matters  as  are  thin  enough  to  pal's  througn  with 
it.  The  final l diameter  of  the  origin  of  each  uriniferous  duCl, 
and  its  firm  refiftance,  feems  to  exclude  the  thick  oil,  chyle, 
and  the  coagulable  lymph  ; but,  as  thefe  uriniferous  ducks  arc- 
always  open,  if  the  velocity  of  the  blood  be  increafed,  or  « 
morbid  laxity  of  the  parts  fupervenes,  they  eafily  tranfmit 
the  above  mentioned  thick  parts  of  the  blood  along  with  the 
thinner.  The  difeafe  hence  arifing,  is  called  diabetes,  which 
may  be  cured  by  reftoring  the  kidneys  to  their  former  healthy 
Rate,  by  fhe  ufe  of  aftringents  and  tonics.  The  nerves  have 
Some  power  of  contracting  or  relaxing  thefe  paflages  ; and 
thus  we  fee  that  urine,  which,  in  health,  is  of  a yellow  colour, 
becomes  watery  from  fudden  grief.  A vafl  quantity  of  it  is 
prepared  ; equal  to  that  of  perfpiration,  and  f'ometimes  even 
more.”  Later  phyfiologifts  explain  the  fecretion  of  urine  by 
Vol.  II.  3 F ob* 
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obferving,  that  part  of  the  blood  is  changed  by  the  kidney 
into  this  fluid. 

The  urine,  by  fire  or  putrefa&ion,  fometimes  by  difeafe, 
in  fome  animals  more  eafily  than  in  others,  changes  into  a 
volatile  alkaline  nature,  intimately  mixed  with  a fetid  oil. 
lhis  oil  which  is  partly  empyrtumatic,  yellow,  volatile,  te- 
nacious, feparable  only  by  the  greateft  degrees  of  fire,  is  known 
by  the  denomination  of  phofphorus  ; it  is  a finning  fubftance, 
taking  fire  Ipontaneouily  in  the  air  The  urine  abounds  more 
with  earth  than  any  other  juice  of  the  human  body,  both  of 
a cretaceous  and  fparry  nature  ; the  latter  coming  chiefly 
from  the  drink,  the  former  fro  n the  folid  parts  of  the  body 
diflolved  and  mixed  with  the  blood.  1 here  is  alfo  a confider- 
able  proportion  of  fea-lalt  in  frcfli  urine  ■,  from  which  it  is  even 
feparable  after  a long  putrefaction,  in  the  marring  of  phofpho- 
rus ; in  which  procels  a very  great  part  of  the  urine  is  chan- 
ged into  volatile  2lkaii.  Nor  is  the  urine,  both  of  men  and 
brutes,  wholly  deftitute  of  a vitriolic  acid,  or  at  leaft  a 
fimilar  acid,  'lhere  is  likewife  in  the  trelh  urine  a fu- 
fible  cooling  fait,  fimilar  to  nitre.  In  fevers,  the  oily  and 
faline  parts  of  the  urine  are  greatly  augmented,  both  in  quan- 
tity and  acrimony. 

That  the  urine  is  feparated  in  the  kidneys  is  {hewn  experi- 
mentally, by  preffing  it  out  of  their  veflels.  That  it  delcends 
by  the  ureters  is  fhewn  by  the  furprifing  fwelling  of  the  kid- 
ney, and  that  part  of  the  ureter  which  is  above,  as  well  as 
tbe  emptinefs  of  that  part  which  is  below  the  ligature.  In 
the  bladder  alfo,  as  well  as  in  the  kidneys  and  ureters,  there 
js  an  immenfe  fwelling  as  often  as  the  bladder  cannot  receive 
the  urine,  or  cannot  emit  it. 

Nor  does  there  feem  to  be  any  other  way  for  the  urine  to 
pafs.  For,  although  it  is  certain  that  the  flomach,  like  all 
other  membranes,  exhales  a moifture  through  its  coats  j 
though  it  is  not  improbable,  from  experiments,  that  the  blad- 
der. 
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■der  alfo  abforbs  ; and  although  the  paflage  of  mineral  Spaw 
waters,  by  urine,  be  extremely  quick  j yet  it  does  not  thence 
follow  that  there  muft  be  ways,  different  from  that  of  the  u- 
reters,  to  convey  the  water  from  the  food  to  the  bladder. 
For  the  bladder  is,  on  all  fides,  feparated  from  the  cavity  of 
the  abdomen  by  the  peritonaeum  ; nor  is  it  probable  that  the 
vapours,  which  either  go  out  from  the  bladder,  or  which. 

• 

are  derived  towards  it  from  other  parts,  can  here  find  open 
pores  through  the  peritonaeum.  Befides,  membranes,  when, 
wet,  have  their  pores  filled,  and  confequently  are  lefs  adapted 
for  imbibing  either  vapours  or  fluids.  The  bladder  may  be 
fo  diftended  with  urine  as  to  produce  death  ; yet,  in  thefe 
cafes,  we  never  obferve  that  the  urine  has  found  any  paffagq 
through  which  it  might  efcape  into  the  pelvis.  Again,  when 
the  ureters  are  obftrudled  with  ftones,  fo  that  the  bladder  re- 
ceives nothing  from  them,  it  is  either  quite  empty,  or  con- 
tains a very  acrimonious  and  thick  urine,  manifeflly  indica* 
ting  that  the  waiter  can  find  no  other  way  from  the  kidney 
into  the  bladder.  And  a careful  attention  to  the  manner  in 
which  mineral  waters  are  dilcharged  by  urine,  fufficientlyt 
demonftrates  that  there  is  no  fuch  rapidity  therein  as  is  com- 
monly imagined  ; but  the  ftimulus  of  the  cold  water  received 
into  the  ftomach,  like  the  external  cold  applied  to  the  fkin, 
caufes  a concufliori  of  the  bladder  and  urinary  j arts,  by  which 
they  are  folicited  to  repeated  discharges  of  the  old  urine 
which  Was  before  in  the  body,  and  not  immediately  of  that 
which  was  laft  drank  Again,  the  largenefs  of  the  renal 
vefTds  demonftrates,  that  they  cannot  receive  much  lefs  than 
an  eighth  part  of  the  blood  of  the  whole  body  at  a time,  and 
confequently  above  iooo  ounces  of  blood  are  conveyed 
through  the  kidneys'  in  an  hour  ; and  it  will  appear  but  a, 
moderate  allowance  for  20  or  even  to  ounces  cf  water  to  di- 
ftil  from  that  quantity  of  blood  in  the  fame  time.  Finally,  it 
is  certain  that  both  men  and  brute  animals  pcrifh  if  the  ure- 
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tcrs  are  obftru&ed  by  a ligature,  or  otherwavs  ; we  then  ob* 
fprve  alfo  that  no  urine  can  be  found  in  the  bladder. 

Experience-  allures  us  that  the  urine  flows  into  the  bladden 
in  a continued  ftream  : By  flaying  lome  time  in  the  bladder* 
and  from  the  abforption  of  the  more  watery  part,  the  urine 
acquires  an  higher  colour,  and  becomes  fharper.  We  arei 
not  fully  acquainted  with  the  caufe  which  retains  the  urine  in- 
the  bladder.  The  fphin&er  is  obfcure  ; the  fituation  of  the 
bladder  lying  on  the  rectum  may  probably  contribute  to  the 
retention  of  the  urine.  Certain  it  is  that  the  urine  does  not 
flow  fpontaneoufly,  even  from  a dead  carcafe. 

At  length,  by  the  bulk  and  acrimony  of  the  urine  irrita- 
ting the  fenfible  fabric  of  the  bladder,  it  is  thence  expelled* 
partly  by  the  motion  of  the  diaphragm  and  abdominal  muf- 
cles  prefling  the  inteftines  againft  the  bladder,  by  which, 
means,  efpecially  in  an  erect  pofture,  the  urine  makes  itfelf  a 
way  through  the  narrow  and  impeded  paflage  ; and  partly  by 
the  periftaltic  motion  of  the  bladder  itfelf*  arifing  from  the. 
contraction  of  its  mufcular  fibres. 

By  the  urine,  befides  the  particles  of  food  and  water,  much 
matter  that  is  noxious  to  the  human  body  feems  to  pafs  off* 
efpecially  calcareous  earth  reforbed  from  the  bones  and  folid 
parts,  and  which  would  not  fail  to  produce  bony  crufts  ami 
calculi  wherever  it  was  flopped  ; a fparry  or  gypfeous  earth  \ 
and  an  acrid  oil  mixed  with  lalt,  fo  as  to  afltime  a volatile  nature. 
The  urine,  by  its  retention,  difpofes  to  the  generation  of  the 
ftone  and  gout  ; when  fupprefled,  it  produces  acute  fevers* 
and  feveral  morbid  affecftions  of  the  brain. 

§ 3.  The  Parts  of  Generation  in  Males- . 

Situation  in  general,  and  divifon  of  thefe  parts.  The  parts  of 
generation  in  males  are  of  different  kinds,  fome  of  them 

being  wholly  contained  in  the  abdomen,  and  others  lying 
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without  it.  From  this  fituartion,  they  might  properly  enough 
be  divided  into  external  and  internal  parts;  and  all  thofe  be- 
longing to  the  firft  clafs  might  be  defcribed  before  thofe  of 
the  fecond. 

But,  as  it  is  Bill  more  proper  to  have  a regard  to  the  oeco- 
nomy  of  thefe  parts,  according  to  which  their  functions  begin 
in  Tome  internal  parts,  are  continued  in  fome  external  parts, 
return  again  to  the  internal,  and  are  finilhed  in  the  external  j 
we  fhall  follow  the  fame  order  in  defcribing  them. 

The  firft  of  thefe  four  clafles  comprehends  the  fpermatic 
veins  and  arteries  ; the  fecond,  the  teftes,  epidydimis,  and 
fcrotum  ; the  third,  the  vala  deferentia,  veficulae  feminales, 
and  proftates  ; and  the  fourth,  the  corpora  cavernofa,  ure- 
thra, integuments,  & c. 

Scrotum.  The  fcrotum  is  the  cutaneous  covering  of  the 
teftes.  Outwardly,  it  is  a bag  common  to  both,  formed  by  a 
continuation  of  the  lkin  of  the  neighbouring  parts,  and  com- 
monly very  uneven,  having  a great  number  of  rugae  on  its 
outer  furface.  Interiorly,  it  is  flefhy,  and  forms  a mufcular 
capfula  for  each  tefticle,  termed  dartos. 

The  exterior  or  cutaneous  portion  of  the  fcrotum  is  nearly 
of  the  fame  ftrudture  with  the  lkin  in  general,  of  which  it  is 
a continuation  ; only  it  is  fomething  finer ; and  it  is  likewife 
plentifully  ftored  with  febaceous  glands  and  bulbs  of  roots  of 
hairs. 

Though  it  is  a common  covering  for  both  tefticles,  it  is 
neverthelefs  diftinguiflied  into  two  lateral  parts  by  a fuperfi- 
cial  and  uneven  prominent  line,  which  appears  like  a kind  jof 
future,  and  from  thence  has  been  termed  raphe. 

'I  his  line  is  a continuation  of  that  which  divides,  in  the 
fame  manner,  the  cutaneous  covering  of  the  penis ; and  it 
is  continued  through  the  perinaeum,  which  it  divides  like- 
wife all  the  way  to  the  anus.  It  is  only  fuperfkial,  and  does 
hot  appear  on  the  infide  of  the  fkin. 
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The  inner  furface  of  this  cutaneous  bag  is  lined  by  a very 
thin  cellular  membrane,  through  which  the  bulbs  and  glands 
appear  very  diftinCtly  when  we  view  its  infide.  The  rugae 
of  the  fcrotum  are  in  the  natural  ftate  commonly  a mark  of 
health,  and  then  its  iize  is  not  very  large.  It  increafes  in 
fize,  chiefly  according  to  its  length ; and  then  the  rugae  dis- 
appear more  or  iefs,  according  to  the  degrees  of  the  preter- 
natural ftate  or  indifpofition. 

The  dartos  of  the  fcrotum  has  been  accounted  a true  cu- 
taneous mufcle  ; but  it  is  chiefly  a cellular  fubftance  conden- 
fed,  with  a great  number  of  blood-veflels  entering  into  its 
compofition,  but  without  fat.  This  fubftance  is  thin,  and  by 
the  difpofition  of  its  fibres,  forms  a bag  with  two  cavities,  or 
two  fmall  bags  joined  laterally  to  each  other,  and  contained 
within  the  cutaneous  portion. 

The  lateral  parts  of  tittle  two  bags,  which  are  turned  from 
each  other,  are  longer  than  thofe  which  are  joined  together; 
and  by  this  union  a feptum  is  formed  between  the  teftesj 
tvhich  may  be  called  mediafi'muin  fcroti. 

The  raphe  or  future  already  mentioned,  adheres  to  the 
edge  of  this  feptum,  and  thereby  braces  down  the  middle  of 
the  cutaneous  portion,  which  from  thence  appears  to  have  in 
part  two  cavities ; and  this  was  perhaps  what  gave  occafion 
to  make  the  French  word  for  the  fcrotum  to  be  in  the  plu- 
ral number.  The  other  edge  of  the  feptum  adheres  to  the 
urethra. 

The  dartos  has  a ftrift  connection  with  the  reft  of  the  cel- 
lular fubftance,  efpecially  at  the  upper  part  b low  the  groin, 
where  its  anterior  and  external  lateral  portions  terminate  by 
a kind  of  tendinous  or  ligamentary  expanfion,  which  is 
ftrongly  united  to  the  internal  cellular  membrane.  We  have 
often  fhewn  this  as  a particular  fafcia  lata,  which  gives  in- 
fertion  to  the  portions  of  the  dartos  juft  mentioned,  and  as  a 
broad  fraenum  which  keeps  the  lame  portions  together. 
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The  aponeurotic  or  ligamentary  expanfion  of  the  dartos 
is  fixed  in  the  ramus  of  the  os  pubis,  between  the  mulcuiu$ 
triceps  and  the  origin  of  the  corpus  cavernofum  of  the  kme 
fide,  which  fhall  be  tlefcribed  hereafter,  all  the  way  to  the 
lower  part  of  the  fymphyfis  of  thele  bones.  The  internal 
portion  of  thele  mulcuiar  bags,  or  that  which  forpis  the  lep- 
tum  leroti,  is  fixed  to  the  urethra  by  means  of  a communi- 
cation between  the  fame  ligamentary  expanfion,  and  another^ 
which  fhall  be  explained  in  its  proper  place 

Coats  of  the  teftes.  The  particular  coverings  of  the  teftes 
are  commonly  called  coats ; and  they  are  reckoned  to  be 
three  in  number,  the  tunica  mufculofa  named  crtmajtery  vagi- 
nalis, and  albuginea.  The  firft  two  are  common  to  each 
tefticle,  and  to  the  fpermatic  rope  that  belongs  to  it  and  the 
third  is  peculiar  to  the  tefticle  alone. 

The  tunica  vaginalis  is  the  moft  confiderable  of  the  three, 
and  muft  be  deferibed  firft,  in  order  to  conceive  the  ftruCture 
and  connection  of  the  cremafter,  which  is  very  improperly 
called  a coat.  The  albuginea  fhall  be  deferibed  with  the 
teftes. 

The  tunica  vaginalis  is  a continuation  of  the  vagina  of  the 
fpermatic  rope,  which,  as  it  approaches  the  tefticle,  is  gra- 
oually  dilated,  and  forms  two  capfulae,  one  contained  with- 
in the  other,  the  external  being  the  longeft  and  broadeft  at 
bottom  $ fo  that  there  is  a void  fpace  there  left  between  them, 
in  which  the  tefticle  is  lodged. 

This  ftrudfure  may  likewife  be  explained  in  the  following 
manner  : The  vagina  having  reached  as  low  as  the  tefticle, 
is  divided  into  two  laminae,  the  innermoft  of  which  is  the 
bottom  of  the  vagina,  and  the  outermoft  is  expanded  round 
the  tefticle,  and  gives  it  a coat,  called  vaginalis,  from  the 
;atm  word  vagina.  The  antients  termed  it  likewife  elftroides „ 
;rom  a Greek  word  that  fi^nifies  the  fame  thing. 
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The  inner  furface  of  this  coat  is  lined  by  a fine  membrane, 
which  ftrengthens  the  bottom  of  the  vagina,  and  forms  a 
kind  of  diaphragm,  which  prevents  all  communication  be- 
tween the  vagina  of  the  fpermatic  rope,  and  the  tunica  vagi- 
nalis of  the  tefticle. 

Cremajier.  The  cremafier,  improperly  termed  a coat>  is  a 
thin  mufcle  or  flefhy  plane,  which  runs  down  round  the  va- 
gina of  the  fpermatic  rope,  and  terminates  in  the  tunica  va- 
ginalis of  the  tefticle. 

It  furrounds  almoft  the  whole  vagina,  and  afterwards  ex- 
pands itfelf  on  the  upper  and  external  part  of  the  tunica  va- 
ginalis, in  which  it  is  inferted  and  loft. 

O * 

It  arifes  partly  from  the  ligamentum  Fallopii,  but  chiefly 
from  the  lower  edge  of  the  internal  oblique  mufcle  of  the 
abdomen. 

It  is  covered  by  a very  fine  cellular  membrane,  detached 
from  the  outfide  of  the  aponeurofis  of  the  obliquus  externus, 
round  the  opening  commonly  called  the  ring.  This  mem- 
brane is  loft  in  the  cellular  fubftance  of  the  infide  of  the 
dartos. 

From  all  this  we  fee,  that  the  cremafter  is  rather  a tufde 
of  the  tunica  vaginalis  than  a particular  coat.  Thofe  among 
the  antients  who  believed  it  to  be  a coat,  called  it  tunica  ery- 
throides , from  a Greek  word  which  fignifies  red ; but  this 
mufcle  is  not  always  red,  neither  is  that  colour  ciTentially  ne- 
ceflary  to  a flefhy  fubftance. 

Ttjles.  The  teftes  are  two  glandular  bodies,  fituated  near  each 
other,  without  the  abdomen,  below  the  interftice  between 
the  groins  in  an  adult.  The  antients  named  them  didymi  or 
gemini.  Their  fize  is  nearly  that  of  a pigeon’s  egg,  and  they 
arc  of  an  oval  figure,  a little  flated  at  each  fide.  But  they 
are  frequently  unequal  in  fize  in  the  fame  perfon,  Fabricius 
ab  Aquapendente,  was  confulted  frequently  by  perfons  who 

heiicved  they  had  got  a difeafed  tefticle,  becaufe  it  was  larger 

than 
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than  fhe  other  one  j but,  upon  examination,  it  was  found 
they  had  no  inconvenience  from  it  We  may  confider  in 
each  tefticle  two  extremities,  two  edges,  and  twq  fides.  One 
extremity  is  fituated  forward  and  a little  upward,  the  other 
backward,  and  a little  downward ; and  their  edges  lie  up- 
ward and  downward. 

At  the  upper  edge  they  have  each  an  appendix,  called  epi- 
Jydimis , together  with  which  it  is  involved  in  feveral  cover- 
ings ; and  they  are  both  fufpended  in  the  common  covering, 
called  the  fcrotum. 

Each  tefticle  is  a fpermatic  gland  formed  by  a vaft  number 
of  fine  whitifh  tubes,  folded  and  twifted  in  different  manners, 
and  diftributed  in  different  falciculi,  between  membranous 
fepta  ; the  whole  being  furrounded  by  a ftrong  common  co- 
vering, named  tunica  albuginea. 

Thefe  fepta  are  difpoled  longitudinally,  divaricating  from 
each  other  on  one  fide,  and  approaching  on  the  other.  They 
approach  each  other  along  one  edge  of  the  tefticle,  and  ter- 
minate in  a long  narrow  whitifh  body,  as  in  a kind  of  axis. 

From  thence  they  divaricate  in  a regular  manner,  and  are 
fixed  by  their  oppofite  edges  in  the  inner  furface  of  the  tu- 
nica albuginea,  of  which  they  appear  to  be  a continuation. 
This  white  body  may  be  termed  the  nucleus  of  the  tefticle, 
or  by  fome  has  got  the  name  of  corpus  Highmorianutn. 

From  this  defcription  we  fee,  that  all  thefe  fepta  are  not 
of  an  equal  breadth  ; that  the  interftices  between  them  are  in 
fome  meafure  triangular ; and  that  the  extent  of  the  fmall 
tubes,  which  lie  therein,  muft  be  very  conilderable.  They 
have  been  reckoned  to  amount  to  many  yards,  by  taking  the 
fum  of  all  their  feveral  portions ; and  they  may  be  ealxly  un- 
folded by  a long  maceration,  which  deftroys  the  delicate  fub- 
ftance  by  which  all  their  folds  and  convolutions  are  conne£]> 
ed  and  tied  down. 
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The  feminal  vefTels  are  Terpentine,  firm,  folid,  and  exceed- 
ingly fmall  ; they  have  been  filled  with  quickfilver,  &c.  by 
feveral  anatomifts,  ana  firft  by  Dr  Monro,  Hunter,  and  Hal- 
ler. They  are  collected  into  above  twenty  bundles,  divided 
by  diilintt  cells  or  partitions,  which  delcend  from  the  tunica 
albuginea  to  conduct  the  arteries  or  veins.  In  each  of  tliefe 
cells  there  is  a feminiferous  dutt  to  convey  the  lecreted  hu- 
mour from  the  teiticle.  The  dudts  torm  a net-work,  adher- 
ing to  the  furface  of  the  albuginea,  and  forming  inofculations 
one  with  another.  From  this  net-work,  in  the  upper  part  of 
the  teiticle,  ten  or  twelve  ducts  aicend  ; which  being  con- 
torted together  into  folds,  form  as  many  val'cular  cones,  that 
are  joined  together  by  an  intermediate  cellular  fubftance; 
and,  lying  incumbent  one  upon  another,  there  form  the 

Epidydimis , which  goes  round  the  outer  and  pofterior  mar- 
gin of  the  teflicle,  to  which  it  adheres  by  its  thicker  head, 
joined  with  a good  deal  of  cellular  fubftance  : While  in  its 
lower,  middle,  and  more  {lender  part,  it  partly  adheres,  and 
is  partly  free  ; fo  as  to  intercept  a fort  of  impervious  bag  be- 
tween itfelf  and  the  tefticle.  The  vafcular  cones,  at  the  up- 
per part  of  the  epidydimis,  by  degrees  uniting,  form  at 
length  one  butt,  which  compofes  the  greater  part  of  the  tef- 
ticle [fee  Monro  de  Feftibus),  and  which  grows  larger  as  it 
defconds,  being  largeft  at  the  bottom  of  the  tefticle  ; from 
whence  again  afeending  along  the  pofterior  face  of  the  tefticle, 
in  a contrary  direction,  it  by  degrees  fpreads  open  its  fpiral 
convolutions,  and  comes  out  much  larger,  under  the  name  of 
vas  deferens. 

The  epidydimis  thus  formed,  may  be  reckoned  a produc- 
tion of  the  tefticle,  or  a kind  of  teftis  acceflorius  ; and  it  re- 
fembles  in  Tome  menfure  an  arch  fupported  by  its  centre  or 
frame.  It  is  more  contracted  at  the  middle  than  at  the  ex- 
tremities, by  which  it  is  clofely  united  to  thofe  of  the  tefticle. 

Between 
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Between  its  extremities  it  does  not  immediately  touch  the 
tefticle ; but  is  only  looiely  connected  to  it  by  the  dupiica- 
ture  of  a very  line  and  almoft  tranlparent  membrane,  as  oy  a 
kind  of  ligament.  This  membrane  is  the  continuation  and 
duplicature  of  the  tunica  albuginea,  or  proper  coat  of  the  tel- 
ticle  ; which  having  fupplied  the  place  of  a ligament  to  the 
epidydimis,  afterwards  inverts  it. 

The  epidydimis  is  flat,  a little  concave  on  the  under  fide 
or  that  next  the  tefticle,  irregularly  convex  on  the  upper  fide 
or  that  turned  from  the  tefticle  : and  thele  two  fides  are  di- 
ftinguifhed  by  two  angular  edges ; by  the  innermoft  of  which 
it  is  connected  to  the  tefticle  in  the  manner  already  laid,  but 
the  outer  edge  and  flat  fide  are  loofe  and  free. 

Belides  the  duffs  commonly  defcribed  in  the  epidydimis, 
late  anatomifts  have  lometimes  found  a duff  going  off  from 
the  epidydimis  •,  but  its  termination  was  not  well  underftood. 
It  was  fuppofed  to  terminate  in  the  lymphatic  fyftem  ; in  a few 
fubjefts  Dr  Monro  has  found  fuch  a duff  arifing  from  one 
end  of  the  epidydimis  and  running  into  the  other  end. 

By  this  delcription  of  the  extremities  and  edges  of  the  epi- 
dydimis, Winflow  demoniirated,  many  years  ago,  a method 
to  difcover  whether  a tefticle,  viewed  extra  litum,  belongs  to 
the  right  or  left  lide. 

The  fpermatic  vejfels.  The  fpermatic  arteries  go  out  mod 
commonly  from  the  anterior  part  of  the  inferior  aorta,  near 
each  other,  and  about  an  inch  lower  than  the  arteriae  renales. 
Their  origin  oftentimes  varies  : for  I have  obferved  them  to 
arife  from  the  renal  artery  •,  and  fometimes  they  go  out  high- 
er, lower,  or  more  laterally  than  is  common,  and  each  artery 
lias  been  feen  to  arife  from  different  places.  Sometimes 
there  are  two  on  each  fide,  one  arifing  a little  below  the  o- 
ther ; or  at  other  times  one  comes  from  the  aorta,  the  other 
from  the  renal  artery  on  the  fame  fide  ; and  here  they  give 
off  branches  to  the  cremafter  mufcle,  &c. 
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They  run  down  obliquely  in  the  pofterior  part  of  the  ab- 
domen within  the  cellular  fubftance  of  the  peritonaeum,  pair- 
ing infenfibly  from  behind  forward  ; and  fo  parting  gradual- 
ly more  and  more  from  the  aorta,  they  crofs  over  the  forefide 
of  the  ureters,  and  run  through  the  openings  or  rings  of  the 
abdominal  mufcles  along  with  the  elongations  or  productions 
of  the  cellular  portion  of  the  peritonaeum. 

t hey  are  fmall  at  their  origin  ; and,  in  their  courfe  down- 
ward, they  give  off  very  conliderable  lateral  ramifications  to 
the:  membrana  adipofa,  peritonaeum,  and  alfo  to  the  mefen- 
tery,  where  they  leem  to  communicate  with  the  mefenteric 
arteries.  After  producing  numerous  branches  to  thefe  parts 
their  fize  is  not  diminiihed  : fometimes,  on  the  contrary,  it 
is  much  increafed,  owing  feemingly  to  the  arteries,  which 
are  very  long,  and  their  coats  thin,  not  being  fufficiently  able 
to  refill  the  preffure  of  the  blood. 

They  fometimes  pals  through  the  areolae  or  mefhes  of  the 
fpermatic  veins  ; and  before  they  go  out  of  the  abdomen, 
they  are  divided  into  very  fine  rami,  which  run  in  a more 
or  lefs  winding  courfe,  almofi:  parallel  to  each  other. 

Afterwards  they  enter  the  cellular  productions  of  the  peri- 
tonaeum, which  ferve  them  for  vaginae.  They  do  not  fluc- 
tuate indifferently  from  one  fide  to  the  other  of  thefe  vagi- 
nae ; but  are  connected  along  their  inner  furface  by  thin 
membranous  laminae,  which  arelikewife  continuations  of  the 
cellular  fubflance  of  the  peritonaeum. 

The  arteries  continue  the  fame  winding  courfe  within 
thefe  vaginae,  pafling  before  the  vafa  deferentia,  which  are 
likewife  contained  in  the  vaginae  ; and  at  length  they  termi- 
nate by  ramifications  in  the  epidydimis  and  teftes,  in  the 
manner  that  fhall  be  afterwards  explained. 

The  fpermatic  veins  accompany  the  arteries,  and  have 
nearly  the  fame  courfe  The  right  vein  ends  commonly  in 
the  trunk  of  the  vena  cava,  and  fometimes  it  ends  in  the  u- 
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nion  of  the  right  renal  vein  with  the  vena  cava,  and  fome- 
times  three  veins  on  the  right  fide  end  feparately  in  the  trunk 
of  the  vena  cava.  The  left  fpermatic  vein  ends  molt  com- 
monly in  the  vena  renalis  finiftra. 

After  getting  into  the  abdomen  they  receive  a branch 
"''which  communicates  with  the  vena  meferaica,  and  confe- 
quently  with  the  vena  porta.  A little  higher,  but  below  the 
place  where  they  crofs  over  the  ureters,  they  receive  a confi- 
derable  branch,  one  of  which  communicates  with  the  vena 
capfularis,  the  other  frequently  with  the  vena  renalis  ; and 
in  their  whole  courfe  through  the  abdomen,  they  receive 
branches  from  the  peritonaeum,  mefentery,  See. 

They  differ  from  the  fpermatic  arteries,  not  only  in  being 
larger,  and  having  thinner  coats,  but  alfo  in  being  more  di- 
vided and  multiplied  in  the  abdominal  mufcles;  and  as  they 
are  formed  of  a large  fafciculus  of  ramifications,  the  antients 
gave  to  them,  and  to  the  arteries,  the  name  of  vafa  pyramida- 
- lia. 

Thefe  ramifications  often  communicate  with  each  other  in 
this  courfe,  and  form  a great  number  of-areolae,  contortions, 
and  convolutions,  fo  as  to  reprefent  a kind  of  plexus,  which 
is  conne&ed  to  the  cellular  vagina  of  each  fide  by  very  fine 
laminae  ■,  and  the  artery  which  accompanies  the  vein  erodes 
it  in  feveral  places,  and  runs  through  the  areolae  in  diffe- 
rent directions.  Thefe  frequent  convolutions  gave  rife  to  the 
name  of  vafa  p ampiniformia,  formerly  given  to  thefe  velfels ; 
and  their  particular  adhefions  to  each  other  at  fome  places, 
made  it  be  believed  that  there  were  real  anaftomofes  between 
the  artery  and  the  vein. 

Leal  Lealis,  an  Italian  anatomift,  not  attending  to  the  late- 
ral ramifications  of  the  fpermatic  arteries  and  veins,  believed 
himfelf  able  to  eftablifh  and  dentonfirate  thefe  pretended  a- 
naftomofes.  The  experiments  made  by  him  on  living  ani- 
mals prove  nothing.  His  way  was,  to  make  a common  liga- 
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ture  on  both  velTels  a little  above  the  tefticle,  and  another  on 
the  trunk  of  the  vein,  after  he  had  emptied  it.  Then  prefl- 
ing the  aorta  to  force  the  blood  into  the  fpermatic  artery, 
the  vein  which  he  had  before  emptied  was  found  to  be  pre- 
fently  filledv 

From  thence  he  concluded,  that  the  courfe  of  the  blood  to 
and  from  |he  tefticle  being  obftrucfcd  by  the  inferior  ligature, 
there  muft  be  fome  anaftomofes  between  the  two  ligatures, 
through  which  the  vein  mult  oe  iupplied  with  blood.  But 
it  is  very  plain,  that  this  eft'cec  was  owing  to  the  lateral  rami- 
fications of  the  ipermatic  artery  and  vein,  and  not  to  his  pre- 
tended anaftomofes.  I heie  fine  lateral  ramifications  were 
well  known  to  Euftachius,  but  had  efcaped  Leal  Lealis. 

Vafa  deferentia.  The  vafa  deferentia  are  two  white  folid 
flatted  tubes ; one  lying  oh  the  right  fide,  the  other  on  the 
left.  From  the  epidydimis,  of  which  they  are  continuations, 
as  has  been  already  faid,  each  of  them  runs  up  in  the  cellular 
vagina  of  the  fpermatic  veflels,  as  high  as  the  openings  in  the 
abdominal  mufcles ; the  blood-veflels  lying  forward,  and  the 
vas  deferens  behind  them. 

This  fafciculus  thus  formed,  by  the  blood-veflels,  vas  defe- 
rens, and  their  common  covering,  is  termed  the  fpermatic 
rope.  The  covering  is  fmoother  on  the  outer  than  on  the  in- 
ner fide  ; and  for  that  reafon  it  has  been  confidered  as  a 
vagina  ; the  internal  fubftance  of  which  is  moftly  cellular,  and 
connects  all  the  veflels  together,  while  the  external  forms  a 
covering  to  inveft  them. 

The  vas  deferens  having  reached  the  membranous  lamina 
of  the  peritonaeum,  where  that  lamina  runs  over  the  orifice 
of  the  vagina,  feparates  from  the  blood  veflels,  and  runs  back- 
ward, in  form  of  an  arch,  in  the  cellular  fubftance  of  the  pe- 
ritonaeum, as  far  as  the  neareft  fide  of  the  bladder. 

It  pafles  afterwards  behind  the  body  of  the  bladder,  to 
which  it  adheres  very  ciolely,  as  alfo  to  the  lamina  of  the 

peri- 
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peritonaeum  which  covers  it,  and  then  continues  its  arched 
courfe  towards  the  neck  of  the  bladder,  where  both  vafa  de» 
ferentia  meet,  and  their  arches  terminate. 

In  this  courfe,  the  vas  deferens  pafles  behind  and  crofles 
the  neighbouring  umbilical  artery  ; erodes  the  extremity  of 
the  ureter  of  the  fame  fide,  in  its  pafiuge  between  that  extre- 
mity and  the  bladder  ; and  having  got  behind  the  bladder,  it 
meets  the  vas  deferens  of  the  other  fide  between  the  infer- 
tions  of  the  ureters,  and  they  run  down  together  to  the  neck 
of  the  bladder. 

This  canal,  which  at  the  origin  of  the  epidydimis  is  large 
and  plaited,  becomes  immediately  afterwards  fmaller  and 
fmoother,  and  continues  in  that  form  till  it  gets  behind  the 
bladder,  where  it  begins  again  to  be  larger,  and  more  une- 
ven. 

It  arifes  from  the  angular  portion  or  pofterior  extremity  of 
the  epidydimis  ; and  from  thence  runs  forwards  in  a very  ob- 
lique courfe,  on  the  pofterior  half  of  the  epidydimis,  where 
it  is  a little  incurvated  as  it  joins  the  back-fide  of  the  fperma- 
tic  veflels. 

The  texture  of  the  fmooth  portion  of  this  canal  is  very  fo- 
lid,  and  in  a manner  cartilaginous,  efpecially  near  the  lurface 
of  its  cavity  ; which,  though  very  narrow,  is  ftill  kept  open 
by  means  of  the  folidity  and  thicknefs  of  its  fides. 

The  cavity  of  the  vas  deferens  is  cylindrical,  though  the 
whole  tube  is  flat,  and  its  external  circumference  oval,  as  may 
be  feen  by  cutting  it  tranfverfely  ; and  the  cavity  enlarges  as 
it  pafles  behind  the  bladder.  The  termination  of  thefe  ca- 
nals muft  be  referred  to  the  hiftory  of  the  urethra. 

F giculae  femlnales.  The  veficulae  feminales  are  foft  whi- 
tifli  knotted  bodies,  about  three  or  four  fingers  breadth  in 
length,  one  in  breadth,  and  about  three  times  as  broad  as 
thick,  fituated  obliquely  between  the  reeftum  and  lower  part 
of  the  bladder,  in  fuch  a manner,  as  that  their  fuperior  ex- 
tremities 
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treinities  are  at  a diftance  from  each  other,  and  their  lower 
extremities  are  contiguous. 

They  are  irregularly  round  on  the  upper  part,  and  their 
breadth  decreales  gradually  from  thence.  By  the  union  of 
their  lower  extremities  they  form  a kind  of  fork,  the  branch- 
es of  which  are  broad,  and  bent  like  rams  horns.  Thefe  ex- 
tremities are  very  narrow,  and  form  a fmall  neck,  which 
runs  behind  the  bladder  toward  its  orifice,  and  continues  its 
courfe  in  the  groove  of  the  proitrates,  through  the  fubftance 
of  the  contiguous  portion  of  the  urethra,  till  its  extremities 
pierce  the  caruncula  in  the  manner  already  laid. 

The  inner  fubftance  of  the  veficulae  is  plaited,  and  in  a 
manner  diftinguifhed  into  feveral  capfulae  by  contorted  folds. 
Their  external  furface  is  covered  by  a fine  membrane,  which 
ferves  for  a border  and  fraenum  to  the  folds,  and  is  a true 
continuation  of  the  cellular  fubftance  of  the  peritonaeum. 
The  veficulae  may  eafily  be  unfolded,  and  all  their  contor- 
tions ftraightened  ; and  by  this  means  they  become  much 
longer  than  in  their  natural  ftate. 

Their  inner  furface  is  villous  and  glandular,  and  fomething 
fimilar  to  the  inner  furface  of  the  gall-bladder,  or  like  the 
cells  of  a honeycomb.  This  furnilhes  a particular  fluid, 
which  exalts,  refines,  and  perfects  the  femen,  that  the  veficu- 
lae receive  from  the  vafa  deferentia,  and  of  which  they  are 
the  refervatories  for  a certain  time. 

The  paflage  of  the  vafa  deferentia  into  the  veficulae  is  very 
particular.  We  have  already  obferved  that  thefe  canals  are 
incurvated  behind  the  bladder,  and  that  their  contracted  ex- 
tremities unite  at  that  place.  They  unite  in  an  angle,  and 
run  between  the  contiguous  extremities  of  the  veficulae  ; and 
this  union  is  lo  clofe,  that  the  adhering  portion  feems  to  form 
only  one  middle  feptum,  between  two  fmall  tubes  ; each  of 
which  is  formed,  partly  by  the  extremity  of  one  vas  defe- 
rens, and  partly  by  that  of  the  neighbouring  veficula. 
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This  lateral  unidn  of  the  extremities  of  the  vas  deferens, 
and  veficula  feminalis  on  each  fide,  forms  likewile  a kind  of 
lhort  feptum,  which  terminates  in  a crekent,  like  a fmali 
femilunar  valve ; and  the  extremity  of  the  vas  deferens  is 
narrower  than  that  of  the  veficula.  By  this  mechanifin,  the 
fluid  contained  in  each  vas  deferens  has  liberty  to  enter  the 
contiguous  veficula ; but  that  contained  in  the  veficula  can- 
not return  into  the  other  canal. 

If  we  blow  into  one  of  the.  vafa  deferentia,  after  having 
comprefled  the  urethra,  the  air  inflates  the  contiguous  vefi- 
cula feminalis,  and  the  bladder  of  urine,  without  pafling  in- 
to the  veficula  or  canal  of  the  other  fide,  except  we  blow 
With  too  great  violence. 

Afterwards  the  two  fmall  tubes,  formed  each  t>y  the  ex- 
tremities of  the  vas  deferens  and  veficula,  run  in  between 
the  bafis  of  the  proftates  and  canal  of  the  urethra ; and  per- 
forating the  lides  of  that  canal  obliquely,  they  terminate  in 
the  caruncula  in  the  manner  already  laid.  That  of  the  right 
has  no  communication  with  that  of  the  left. 

The  veficula  feminales  receive  their  „ blood- veflels  from 
thofe  which  fupply  the  rectum  and  bladder.  They  have 
lymphatic  veflels  which  carry  oil'  the  thinned:  part  of  the  fe- 
men  into  the  circulating  iyflem. 

Projlatae.  The  firft  portion  of  the  urethra,  or  that  which 
is  not  covered  by  the  cavernous  fubftance,  and  which,  from 
the  bladder  to  the  bulb,  is  only  a membranous  canal,  is  fuf- 
t-ained  by  a large  folid  whitilh  mafs,  of  the  figure  of  a chef- 
nut,  and  fituated  between  the  bladder  and  the  bulb  of  t he 
urethra ; its  bafis  being  toward  the  bladder,  the  apex  or 
point  toward  the  urethra,  and  the  lides  lying  upward  and 
downward. 

This  body  is  termed  the  pro/Iaies,  from  a Greek  word  that 
esprefles  its  fituation  before  the  veliculae  feminales,  and  im- 
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Vol.  II.  3 H lateral 


426 


PENIS. 


Part 


lateral  lobes  by  a hollow  groove,  which  runs  through  its  up- 
per  fide  from  the  bafis  to  the  apex.  The  firft  portion  of  the 
urethra  lies  in  this  groove,  adhereing  very  clofely  to  the- 
proftates,  which  furround  it  for  about  half  an  inch  in  lengthy 
but  there  is  only  a very  fmall  part  of  the  proftate  upon  the 
forefide  of  this  paflage. 

The  body  of  the  proftates  lies  on  the  inteftinum  reftum, 
and  the  apex  is  under  the  internal  labium  of  the  cartilagi- 
nous arch  of  the  ofia  pubis.  The  inner  fubftance  is  fpongy, 
but  very  compact  \ and  in  each  lobe  there  are  feveral  follicu- 
li,  which  open  into  the  firft  portion  of  the  urethra,  toward 
the  bottom  of  the  groove,  as  we  fhall  lee  hereafter.  The 
fmall  portion  of  the  urethra,  between  the  apex  of  the  pro- 
ftates and  the  bulb,  perforates  a ligamentary  fubftance,  which 
is  fituated  at  the  under  and  back  part  of  the  fymphyfis  pubis. 
This  portion  is  very  ftiort,  its  length  being  no  more  than 
what  is  fuflicient  to  pais  through  the  hole  in  the  ligament ; 
the  posterior  fide  of  which  confequently  touches  the  apexof  the 
proftates,  and  its  forefide  the  bulb  of  the  urethra.  This 
portion  might  be  called  the  neck  of  the  urethra,  and  that 
which  lies  between  the  body  of  the  bladder  and  the  proftates. 
might  be  called  the  neck  of  the  bladder. 

Gians.  The  fpongy  fubftance  of  the  urethra  having  reach- 
ed the  extremity  of  the  corpora  cavernola,  forms  a large 
bead  called  the  glans,  which  crowns  the  three  fpongy  pillars  ; 
with  this  difference,  however,  that  it  is  a continuation  of  the- 
fpongy  fubftance  of  the  urethra,  and  only  adheres  to  the 
extremity  of  the  corpora  cavernofa,  without  any  dirett  com- 
munication. 

It  is  for  this  reafon,  that  if  we  blow  into  the  fpongy  fub- 
ftance of  the  urethra,  the  glans  is  prefently  inflated,  and  no 
air  pafles  into  the  corpora  cavernola  ; but  when  we  blow  in- 
to one  of  thefe  bodies,  the  air  pafles  immediately  into  the 
other,  the  urethra  and  glans- remaining  as  they  were. 
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The  figure  of  the  glans  is  that  of  a rounded  cone,  a lit- 
tle flattened  at  the  lower  part,  and  with  an  oblique  promi- 
nent balls,  the  circumference  of  which  is  fomething  greater 
than  that  of  the  corpora  cavernofa. 

The  fpongy  fubftance  of  the  glans  is  thick  and  uniform 
next  the  corpora  cavernofa  j but  next  the  urethra  it  is  per- 
forated by  a continuation  of  that  canal,  and  is  there  no  thick- 
er than  the  urethra  before  tfle  formation  of  the  glans. 

Therefore  the  canal  of  the  urethra  does  not  lie  in  the 
middle  of  the  glans,  but  continues  its  direct  courle  through 
the  lower  flat  fide  of  it,  all  the  way  to  the  extremity,  where 
it  terminates  by  an  oblong  orifice. 

All  the  convex  furface  of  the  glans  is  covered  by  a fine 
villous  fubftance,  and  that  again  by  a fine  membrane,  rcfietn- 
bling  the  red  part  of  the  lips.  The  circumference  of  the 
bafis  of  the  glans  has  a double  row  of  fmall  papillae,  which 
may  be  reckoned  febaceous  glands,  from  which  a thick  mat- 
ter is  difcharged. 

Caruncula.  We  have  feveral  things  to  take  notice  of  in 
the  cavity  of  the  urethra.  At  the  bottom  of  the  cavity  of 
the  firft  portion,  or  that  which  lies  within  the  proftates,  there 
.is  a fmall  oblong  oval  eminence,  large  on  the  back  part, 
and  terminating  forward  in  a point,  called  caruncula , or  ve~ 
ru-montanum.  The  large  portion  of  it  is  commonly  perfo- 
rated by  two  holes,  fometimes  only  by  one,  and  very  feidoni 
by  three  ; and  theie  are  the  excretory  orifices  of  the  vcficu- 
lae  feminales  ; of  which  hereafter.  Each  orifice  has  a final  I 
thin  membranous  border,  which  may  ferve  for  valves  to  the 
excretory  dudts  of  the  veficulae. 

On  each  fide  of  the  large  portion  of  the  caruncula,  there 
are  five  or  fix  holes  ranked  in  form  of  a crelcent  round  its 
lateral  parts,  which  arc  the  orifices  of  the  excretory  duels  of 
the  proftates  that  come  from  the  folliculi  already  mentioned, 

and 
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and  run  in  an  oblique  courfe  to  the  orifices,  in  a kind  of 
membranous  duplicature. 

Corpora  cavernofa.  The  corpora  cavernofa  are  two  liga- 
mehtary  and  very  limber  tubes,  united  laterally  to  each  othec 
through  the  greateft  part  of  their  length,  and  folid  at  their 
two  extremities,  two  of  which  are  connected  together,  and 
rounded  like  the  end  of  a finger  j the  other  two  divaricate, 
likb  the  branches  of  the  Greek  r ; and  diminilhing  gradually 
in  fize  after  the  divarication,  terminate  in  an  oblique  point. 
Thefe  divaricated  and  pointed  extremities  may  be  called  the 
roots t and  the  round  extremities  the  heads. 

Thefe  two  bodies  are  almoft:  cylindrical,  being  round,  and 
of  an  equal  diameter  from  the  roots  to  the  heads,  where 
they  are  in  home  meafure  conical.  The  ligamentary  fub- 
ftance  of  their  lides  is  elaftic,  and  compofed  of  fine  clofe  fi- 
bres, which  are  partly  tranfverie,  and  partly  more  or  Id's 

obhque. 

The  cavity  of  thefe  ligamentary  tubes  is  entirely  filled. by 
flrcng  cellular  or  cavernous  fubftance,  which  does  not  feein 
tq  be  a continuation  of  the  fubftance  of  the  lides.  Tilde 
cells  communicate  with  each  other,  and  are  always  more  or 
lefs.  full  of  blood,  relenibling  very  much  the  cellular  fub- 
fiance  of  the  fpleen,  only  with  this  difference,  tnat  the  Tides 
of  the  cells  are  thicker  in  thefe  cavernous  bodies,  and  with- 
out any  additional  fubftance. 

•By  the  union  of  the  two  corpora  cavernofa,  two  external 
grooves- are  formed  j one  on  the  upper  fide,  fne  othei  on  the 
lower.  The  lower  groove  is  lomething  broader  than  the  up- 
per ; and  it  is  filled  through  its  whole  length  by  a third  tube, 
narrower  than  the  corpora  cavernofa,  called  the  urethra; 

which  fliall  be  prefently  deferibed. 

The  roots  of  the  corpora  cavernofa  are  fixed,  each  to  the 
pdge  of  the  fmall  ramus  of  the  ifehium  and  os  pubis.  They 

meet  at  the  fymphyfis  of  the  ofia  pubis,  where  each  of  them 

becomes 
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becomes  a cylindrical  tube,  and  unites  with  the  other  in  the 
manner  already  faid. 

The  heads  or  rounded  extremities  join  thebafis  ofadiftintt 
body,  called  the  glatts , which  is  an  expanlion  of  the  urethra, 
and  clolely  united  to  it  in  the  manner  that  fhall  be  explained 
hereafter. 

By  the  union  of  the  corpora  cavernofa  from  their  roots  to 
their  round  extremities  or  heads,  a particular  feptum  is  form- 
ed by  the  tranfverfe  fibres  of  both.  Between  the  fibres  of 
this  feptum  feveral  fmall  void  fpaces  are  left,  by  which  the 
corpora  cavernofa  communicate  with  each  other  j and  there- 
fore, by  blowing  into  one  of  them,  we  prefently  inflate  the  o- 
tfier.  Toward  the  rounded  extremities  the  feptum  diminilhes 
every  way. 

Urethra.  The  urethra  is  the  third  fpongy  tulje  which 
compofes  the  penis  5 and  it  adheres  to  the  corpora  cavernofa, 
through  the  whole  length  of  the  inferior  groove  formed  by 
their  union.  It  differs  from  the  other  two,  both  as  it  is  nar- 
rower, and  as  it  forms  a true  hollow  canal.  Its  fubftance  is 
fpongy  or  cavernous,  except  a fmall  portion  next  the  bladder  ; 
and  its  inner  and  outer  furfaces  are  membranous.  It  extends 
from  the  neck  of  the  bladder  to  the  extremity  of  the  penis. 

It  is  at  firfi:  no  more  than  a membranous  canal  continued 
from  the  anterior  opening  of  the  bladder,  -at  the  place  callec^ 
the  neck  of  the  bladder,  which  is  a name  that  would  be  more  ' 
proper  for  this  portion  of  the  urethra.  It  defeends  from  its 
origin  to  the  under  end  of  the  fymphyfis  pubis  ; then  it  a- 
feends  before  the  fymphyfis  to  the  root  of  the  penis  ; and  at 
laft  redefeends  to  the  point  of  the  glans. 

About  a finger’s  breadth  from  this  part,  it  joins  a cavernous 
fubffance  like  that  of  the  two  other  tubes,  only  finaller, 
yffiich  furrounds  it  through  the  whole  extent  of  the  inferior) 
Hoove  of  the  corpora  cavernofa. 

But 
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But  before  this  fpongy  fubftance  begins  to  furround  the 
urethra,  it  forms  a diftinff  oblong  body,  like  a pear,  which 
is  conneffed  only  to  the  lower  convex  fide  of  the  canal  j and 
afterwards  being  fplit  on  each  fide,  inverts  it  quite  round- 
This  body  is  called  the  bulb  of  the  urethra,  being  larger  than 
any  other  part  of  that  canal,  and  divided  interiorly  by  a very 
fine  membranous  feptum  into  [two  lateral  parts ; and  there- 
fore, when  it  is  inflated,  it  appears  to  be  double,  or  with  two 
heads. 

Lacunae  of  the  urethra . The  infide  of  the  canal  of  the  ure- 
thra is  lined  by  a fine  membrane,  full  of  capillary  blood-vef- 
fels ; and  its  furface  is  perforated  by  a great  number  of  ob- 
long holes,  or  fmall  lacunae  of  different  fizes,  the  largeft  ly- 
ing near  the  glans. 

Thefe  lacunae  or  orifices  of  the  excretory  duffs  of  the  fame 
number  of  fmall  glands,  are  difperfed  through  the  fubftance 

ongy 

fubftance  along  the  convex  fide  of  the  internal  membrane  of 
the  urethra,  and  open  obliquely  from  behind  forward  into 
■the  great  canal.  The  edges  of  the  lacunae  are  femilunar,  or 
like  a crefcent,  becaufe  of  the  obliquity  of  their  opening. 

Anti-proflatae.  A little  way  before  the  veru-montanum, 
without  the  urethra,  we  meet  with  two  lacunae  more  confi- 
derable  than  the  reft,  and  their  duffs  are  very  long.  Thefe 
lacunae  and  duffs  lead  to  two  glandular  bodies,  fituated,  one 
on  each  fide,  between  the  pofterior  and  lateral  parts  of  the 
mufculi  acceleratores  urinae,  and  the  bulb  of  the  urethra. 
Each  of  them  is  about  the  fize  of  a garden  pea  ; but  they  are 
oblong  and  flat,  and  covered  entirely  by  the  accelerator 
mufcles.  They  are  known  by  the  name  of projlatae  itferiores; 
but  if  their  fituation  be  carefully  examined,  they  will  be  found 
to  be  higher  than  the  true  proftatae.  They  are  likewife  term- 
ed glatidulae  mucofae  of  Cotuper , who  has  given  a defcription 
of  them  {fee  Phil.  Tranf.  idpp)  j but  they  were  firft  defcrib- 

ed 
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cd  by  Mery  in  1684.  They  feem  to  be  wanting  in  fomc 
fubjefls  ; for  certain  anatomifts  of  accuracy  have  fearched  for 
them  without  finding  them.  A third  gland  of  this  kind  is 
defcribed  by  Cowper  as  being  feated  a little  more  anteriorly  ; 
but  this  alfo,  Heifter  obferves,  is  wanting  in  bodies  differed 
by  our  belt  anatomifts. 

Orifice  of  the  urethra . The  cavity  of  the  urethra  refembles 
nearly  that  of  a lmall  writing  pen.  It  is  not  every  where 
round,  and  towards  the  glans  becomes  broader  and  flatter  ont 
each  fide,  efpecially  in  the  glans  itleif,  where  there  is  a kind, 
of  oval  or  navicular  foflula. 

This  canal  terminates  at  the  extremity  of  the  glans  by  a 
narrow  oblong  orifice  or  fiflure,  which  is  much  lels  than  the 
reft  of  the  cavity.  The  commiflures  of  this  fniall  fiflure  are 
turned,  one  toward  the  convex,  the  other  toward  the  flat  fide 
of  the  glans  ; and  the  labia  of  the  fiflure  are  its  lateral  parts  j 
and  it  feems  to  be  furrounded  by  flefhy  fibres. 

The  common  integuments.  The  integuments  which  cover  alL 
thele  parts  are  three  or  four  in  number.  The  firft  is  the  fkirv 
with  the  cuticula ; the  lecond  is  the  common  cellular  mem- 
brane, which  in  this  place  feldom  contains  any  fat  j the  third' 
is  termed  nervous ; and  the  fourth  is  a particular  cellular 
membrane,  which  is  not  always  to  be  found. 

Praeputium.  The  firft  of  thefe  integuments,  the  fkin,  is  »• 
continuation  of  that  of  the  pubes  and  ferorum  ; anJ  it  ad- 
heres to  the  fecond  all  the  way  to  the  balls  of  the  glans, 
where  that  fecond  integument  ends.  The  reft  of  the  cuta- 
neous integument  covers  the  glans  without  adhefion,  and  ter- 
minates by  an  opening.  This  portion  is  named  praeputium 
and  along  the  whole  lower  or  back  fide  of  the  whole  integu- 
ment in  general,  and  of  the  praeputium  in  particular,  there 
runs  a fine  future,  which  is  a continuation  of  the  raphe  of' 
the  perinaeum  and  ferotum, 
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The  inner  furface  of  the  praeputium  is  lined  with  a fine 
fnembrane  from  the  opening  all  the  way  behind  the  bafis  of 
the  glans,  and  the  fame  membrane  is  folded  from  behind, 
forward,  round  the  glans,  forming  the  proper  integument 
of  it,  and  covering  very  clofely  its  whole  villous  furface,  a3 
far  as  the  orifice  of  the  urethra,  where  it  joins  the  mem- 
brane which  lines  the  infide  of  that  canal. 

This  proper  membrane  of  the  glans,  and  internal  mem- 
brane of  the  praeputium,  form  conjointly  along  the  flat  part 
of  the  glans,  from  its  bafis  to  the  orifice  of  the  urethra,  a 
membranous  duplicature,  which,  like  a feptum  or  mediafti- 
num,  divides  this  part  into  two  lateral  portions,  and  limits 
the  motions  of  the  praeputium  ; for  which  reafon  it  is  called 
fraenum  praeputii. 

The  furface  of  the  internal  membrane  of  the  praeputium 
difcharges  a fluid  which  prevents  it  from  adhering  to  the 
glans,  and  perhaps  ferves  likewife  to  dilute  that  which  is  col-’ 
letted  at  the  bafis  of  the  glans,  from  the  glandulae  febaceae, 
already  mentioned. 

The  fecond  common  integument  of  thefe  parts  is  nearly 
the  fame  with  what  is  every  where  found  under  the  fkin,  ex- 
cept that  it  is  not  filled  with  fat,  and  that  it  is  more  fibrous 
than  cellular,  and  a little  loofe.  It  accompanies  the  fkin  td 
the  bafis  of  the  glans,  as  has  been  already  oblerved. 

Ligamentum  fufpenforium.  The  third  common  integument, 
improperly  called  tunica  nervofa , is  of  a firm,  elaflic,  ligamen- 
tary fubftance,  and  its.  fibres  are  fometimes  of  a yellowifh  co- 
lour. It  inverts  the  corpora  cavernofa  and  urethra  from  the 
glans  to  the  fymphylis  of  the  offa  pubis  ; and,  at  fome  diftance 
from  thefe  bones,  it  forms  on  the  fuperior  groove  of  the  cor- 
pora cavernofa  a clofe  duplicature  ; and  by  this  duplicature,  a 
flat  broad  ligament  which  runs  direttly  upward^  and  is  inferr- 
ed in  the  forementioned  fymphyfis,  as  far  as  the  tendinous 
bafia  of  the  mufeuli  pyramidales  of  the  abdomen. 
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This  ligament  has  been  called  ligamentum  elajlicum , becaufe 
it  yields  and  recovers  itfelf ; and  fufpenforium , becaufe  it  fii- 
fpends  thefe  parts,  by  means  of  its  infertion  in  the  lymphyfis. 
It  lends  oft  a detachment  or  ala  toward  each  fide,  one-  edge 
of  which  is  fixed  between  the  mufculus  triceps  and  the  corpus 
cavernofum,  and  forms  the  ligamentary  expanlion  in  which 
the  dartos  is  inferted,  as  has  been  already  laid.  It  feems  like- 
wife  to  fend  down  another  elongation  directly  to  the  peri- 
naeum  and  anus.  ' ^ 

The  fourth  integument  of  thefe  parts  is  the  tunica  cellulofa 
of  Mr  Kuyfch,  which  immediately  furrounds  the  corpora  ca- 
vernofa  and  urethra,  lying  between  thele  and  the  third  inte- 
gument, from  which  it  ieems  to  be  diftinguifhtd  only  by  the 
clolenefs  and  fineneis  of  its  texture  j and  it  is  fometimes 
hardly  perceivable. 

2 he  mufcles.  Several  mufcles  are  inferted  in  the  parts 
which  we  have  juft  delcribed.  They  are  lix  in  number  ; two 
for  the  corpora  cavernofa,  two  for  the  urethra,  and  two  com- 
mon mufcles,  called  tranfverjales.  (See  Vol.  I.). 

Blood  vejj'els.  1 he  arteries  of  thefe  parts  come  chiefly  from 

y ♦ 

the  iiiacae  internae  or  hypogaftricae,  and  the  reft  from 
the  iliacae  externae  or  crurales.  The  principal  arteries  are 
termed piTdicaey  of  which  one  is  external,  the  other  internal. 

The  pu(fe:a  externa  fends  a branch  to  each  fide;  which  ha- 
ving pafted  out  of  the  pelvis  by  the  fide  of  the  os  factum, 
runs  on  the  infide  of  the  tuberculum  ifchii,  to  the  roots  of 
the  corpora  cavernofa,  along  the  infide  of  the  mufculi  ifehid- 
cavernofi  or  erectores.  It  fends  ramification^  to  till  bulbous, 
head  of  the  urethra,  and  to  the  corpora  cavernofa  ; and,  to- 
gether with  the  glutaeae,  with  which  it  communicates  in  its 
paflage,  it  likewile  fupplies  the  ferotum. 

I he  pudica  interna  having  furnilhed  the  i’nteftinum  idc- 
tum,  bladder,  vefictalae  feminales,  and  proftates,  communi- 
cates with  the  liaemorrhoidalcs,  paftes  under  the  arch  of  the 
VoL>1I‘  ,3 1 ©fia 
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offa  pubis,  and  partly  enters  the  corpora  cavernofa,  and  partly 
runs  along  their  upper  fide,  fending  off  fmall  lateral  branches, 
which  lurround  thefe  bodies,  like  irregular  half  arches,  and 
penetrate  them  by  numerous  ramifications. 

i he  crural  arteries  fend  each  likewife  a branch,  which, 
running  behind  the  contiguous  crural  vein,  is  diftributed  to 
the  integuments  of  the  penis,  by  the  name  of  pudica  externa , 
and  communicates,  by  lateral  ramifications,  with  thofe  of  the 
pudica  interna.  Thele  communications  are  not  only  between 
the  internal  and  external  pudicae  of  the  fame  fide,  but  alfo 
between  thofe  of  both  fides,  which  reciprocally  communicate 
with  each  other 

i he  dillribution  of  the  veins  follows  nearly  that  of  the  ar- 
teries j but  they  have  more  ramifications  and  communica- 
tions, as  in  other  places.  Ihe  principal  vein  is  that  which 
runs  along  ihe  whole  luperior  groove  formed  by  the  union  of 
the  corpora  cavernofa.  It  paffes  directly  under  the  fymphyfis 
of  the  offa  pubis,  between  the  two  arteries.  It  is  very  large, 
otten  double,  and  very  leld-  m triple,  but  the  trunks  do  not 
feparate  while  in  the  groove  ; and  it  has  a great  number  of 
valves. 

This  great  middle  vein  opens  into  the  branches  of  both 
hypogailric  veins.  The  lymphatic  veffels  of  the  penis  appear 
to  go  chiefly  into  the  plexus  in  the  groin,  on  the  two  inner 
flues  of  the  pelvis,  about  the  middle  of  the  arch  of  the  ofla 
pubis.  At  this  place  we  obferve  a venal  plexus,  which  co- 
vers the  upper  convex  fide  of  the  firft  portion  of  the  urethra, 
before  it  is  furrounded  by  the  fpongy  fubftance. 

The  fperniatic  veffels,  of  which  we  have  already  deferibed 
flie  origin  and  courfe  all  the  way  to  where  they  go  out  of  the 
jibdomen,  having  reached  on  each  fide  near  the  teflicle,  are 
divided  into  two  principal  fafciculitf  one  of  which  is  larger 
than  the  other.  The  largeft  is  the  anterior,  and  is  diftributed 
through  the  tefticle,  by  a prodigious  number  of  very  fine  ca- 
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pillary  ramifications*  which  accompany  all  the  convolutions 
and  folds  of  the  fmall  canals. 

The  other  fafciculus  is  pofterior,  and  is  diftributed  to  the 
epidydimis  in  the  fame  manner 

The  fpermatic  artery  is  accompanied  by  a ramus  of  the  e* 
pigaftric  artery,  which  runs  down  on  the  fide  of  it  as  far  as 
the  tefticle,  where  they  communicate  reciprocally  with  each 
other.  There  is  fometimes  a fmall  ramus  of  the  hypogaftric 
artery,  which  accompanies  the  vas  deferens  to  the  epidydimis, 
and  there  communicates  with  the  artcria  fpermatica.  the 
tefticle  has  likewife  numerous  lymphatic  veft'els,  which  run  in 
the  fpermatic  cord,  and  join  the  lymphatics  of  the  pelvis  and 
loins. 

Nerves.  The  nerves  ofthefe  organ  come  from  the  lumba- 
res  and  facri  ; and  they  communicate  with  the  fympatheticus 
maximus,  and  plexus  mefenterici.  Near  the  arch  of  the  os 
pubis,  they  form  together,  on  each  fide,  a particular  rope, 
which  pafies  under  that  arch  along  the  upper  fide  of  the 
neighbouring  corpus  cavernofum,  near  the  artery  already 
mentioned. 

In  their  paflage  over  the  corpora  cavernofa,  they  fend  oft 
a great  many  rami,  which  furround  thefe  bodies  on  all  fides, 
between  the  fkin  and  the  ligamentary  integument ; being  fo 
difpofed,  as  that  the  arteries  lie  between  them  and  the  middle 
vein.  They  muft  be  examined  foon  after  the  flcin  has 
been  raifed,  becaufe,  when  the  ramifications  are  dried  by  the 
air,  they  difappear. 

The  nerves  of  the  tefticles  are  very  fmall.  They  are  form- 
ed by  the  renal  and  mefenteric  plexus.  The  nerves  of  the 
loins  fend  fmall  branches  likewife  along  with  thefe.  They 
run  along  the  fpermatic  cord  ; but  it  is  exceedingly  difficult 
to  trace  them  into  the  tefticle. 

There  is  likewife  one  nerve  on  each  fide  ; which  being 
produced  from  the  union  of  the  tecond,  third,  and  fourth 
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pairs  of  the  nervi  facri,  especially  from  the  third,  goes  out  of 
the  abdomen  above  the  ligamentum  ifchio-facrum,  paffes  by 
the  infide  of  the  tuberofity  and  fmall  branch  of  the  os  ifchi- 
iim,  and  is  diftributed  to  the  corpora  cavernofa,  to  the  muf- 
clcs  belonging  to  them,  and  to  the  neighbouring  parts. 

§ 4.  Secretion  of  the  Semen. 

f 

I he  veftels  belonging  to  the  parts  of  generation  conftant- 
ly  arile  near  the  kidneys,  almoft  in  all  kinds  of  animals  j by 

which  nature  feems  to  have  intended  a double  ufefulnefs  in 

✓ 

one  organ,  which  might  be  able  to  difcharge  the  urine  and 
iemen.  1 he  fituation  of  the  parts  of  generation  at  the  fower 
pait  Oi  the  trunk,  and  between  the  thighs,  conduces  much  to 
cleanlinefs  and  to  facilitate  parturition. 

The  Semen  mafculinum  is  firft  formed  in  the  tefticle ; then 
repofited  in  the  Seminal  veficles  ; afterwards  eje&ed  from  the 
penis  into  the  uterus,  where  it  renders  the  female  ovum  pro- 
lific : and  therefore  this  muft  be  the' order  of  our  inquiry  in- 
to thefe  particulars. 

The  tefticle  is  defended  by  various  integuments,  and  is 
comnofed  of  various  kinds  of  veftels  and  of  nerves,  as  have 
been  already  defcribed. 

The  blood,  brought  by  a very  flow  motion  through  the 
Spermatic  artery  to  the  interior  fubftance  of  the  tefticle,  is 
there  diftributed  and  conveyed  into  the  Seminiferous  veftels  ; 
but  we  are  ignorant  of  the  manner  by  which  the  arteries 
communicate  with  thefe  canals,  the  bundles  of  which  form 
the  whole  fubftance  of  the  tefticle.  Thefe  Seminiferous  vef- 
Sels  are  exceedingly  Small,  Serpentine,  firm,  Solid,  and  have  a 
very  Small  capacity  in  proportion  to  their  membranes.  They 
are  collected  together,  as  has  been  defcribed  above,  and  ter- 
minate in  the  vafa  deferentia. 
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The  femen  is  conveyed  by -the  vafa  deferentia  into  the  ve- 
ficulae  feminales,  being  propelled  forward  by  the  motion  of 
the  fucceeditig  juices  in  the  tebicle  ; and  perhaps,  in  fome 
meaiure,  though  flowly,  by  the  conti  addon  of  the  cremaber. 
This  lappofition  is  coniirmed  by  the  numerous  fpires  and 
convolutions  formed  by  the  epidydimis,  obbruffing  almofl 
every  kind  of  injeffion  ; and,  by  the  length  of  time  that  is 
required  to  fili  the  feminal  veiicles  again,  after  they  have 
been  once  exhauflxd. 

The  cylmciric  vas  deferens,  confiding  of  a very  thick  fpon- 
gy  fubftance,  included  between  two  firm  membranes,  afornds 
in  company  with  the  cord  of  the  fpermatic  veflels,  and  to- 
gether with  them  paffes  through  the  ring  of  the  abdomen  : 
Thence  it  defcends  into  the  pelvis,  and  applying  itlelf  to  the 
bladder  between  the  ureters,  it  loon  after  meets  the  lubjacent 
receptacles,  called  the  right  and  left  veftoulae  feminales.  Here 
it  goes  along  the  inner  fide  of  the  velicle,  as  far  as  the  pro- 
bate gland;  and,  dilating  in  its  paffage,  forms  a ferper.- 
tine  flexure,  that  begins  to  put  on  a cellular  appearance. 
But  very  near  the  probate,  being  continued  from  thele 
cellular  bendings,  with  a conical  duff  coming  out  from 
the  veficle,  it  unites  in  a very  acute  angle,  which  at  the 
fame  time  forms  a conical  duct;  which  being  continued 
with  the  vas  deferens,  and  finking  through  the  probate 
gland,  is  there  wrinkled  into  a large  fold,  and  going  off  out- 
ward at  right  angles  from  its  companion  on  the  other  fide, 
and  afterwards  braightened,  it  opens  into  the  urethra,  through 
a little  hollow  protuberance,  which  has  a long  tail  or  defcent, 
and  is  laterally  perforated  with  two  very  fmall  openings,  one 
on  each  fide.  By  mj effing  liquor  into  the  vas  deferens  of 
a dead  iubjeff,  we  perceive  that  it  bows  both  into  the  ure- 
thra and  into  the  feminal  veficle,  but  more  readily  into  the 
former  : But  in  a living  perlon  the  femen  never  flows  out 
but  m the  aff  of  venery,  and  confequently  the  vas  defe- 
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rens  conveys  all  its  femen,  without  further  delay,  in  a re- 
trograde angle,  to  the  feminal  ve/icles. 

The  liquor  brought  from  the  tefticles  by  the  vafa  deferen- 
tia,  is  yellowifh,  thin,  and  watery ; but  in  the  veficula  fe- 
minales  it  becomes  fomewhat  thicker  and  higher  coloured. 
It  is  white  in  man  when  it  has  been  mixed  with  the  liquor  of 
the  proftate.  It  has  a peculiar  fmell  in  each  clafs  of  animals ; 
and  it  is  the  heavieft  humour  in  the  human  body.  In  water 
a part  feparates  into  a kind  of  cuticle,  like  a cobweb,  that 
fwims  in  the  liquid ; the  greater  part,  which  is  feemingly  of 
a pulpy  nature,  falls  to  the  bottom.  In  the  femen  which  is 
long  retained  by  chafte  people,  Alining  globules  mixed  with 
the  white  liquor  are  eafily  to  be  feen.  It  has  a very  great 
quantity  of  mucus. 

Without  the  conveyance  of  this  into  the  womb,  according 
to  the  opinion  of  Haller,  no  clafs  of  animals,  of  which  there 
are  two  fexes,  can  be  fecundated  fo  as  to  propagate  their 
fpecies;  but  Spallanzani  has  clearly  proved,  that  in  certain 
kinds  of  the  animals  commonly  called  oviparous  (excepting 
birds)  fecundation  takes  place  without  the  body  of  the  fe- 
male. The  microfcope  fbews,  that  in  man,  as  well  as  in  all 
other  male  animals,  the  feminal  liquor  is  full  of  living  ani- 
malcula,  refembling  eels,  only  with  a thicker  head ; and 
that  thefe  are  always  prefent  in  healthy  femen  after  puberty  j 
but,  before  that  time,  and  in  thofe  who  are  flerile  from  a 
gonorrhoea,  they  are  abfent.  That  they  are  animalcula,  ap- 
pears evidently  from  their  various  apparent  motions  and  gef- 
tures. 

It  has  been  much  doubted  what  could  be  the  ufe  of  thefe 
animalcula ; and  in  another  place  we  fhall  confider  the  dif- 
pute  concerning  the  opinion,  that  they  are  3S  it  were  the  firft 
appearance  of  the  future  animal.  Haller  confiders  the  na- 
ture of  the  feminal  animalcula  as  the  fame  with  that  of  the 
eels  in  vinegar  or  pafte. 

That 
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That  the  feinen  is  produced  from  the  lymph  of  the  blood, 
and  that  the  chyle  is  added  to  the  lymph,  will  appear  pro- 
bable from  the  fudden  alacrity  to  venery  that  happens  after 
eating,  and  which  is  leflened  by  falling.  It  is  compounded 
of  the  liquor  of  the  tefticles  and  feminal  veflcls,  the  former 
indeed  being  more  evident  in  fome  animals,  and  the  coagu- 
lable  milk  of  the  proftate  gland.  That  liquor,  however,  on- 
ly fecundates,  which  is  generated  in  the  tefticles,  as  we  fee 
in  eunuchs,  who,  though  they  have  the  feminal  vefFels  and 
proftate,  are  yet  barren. 

The  feminal  fluid  is  retained  in  the  veflcles  as  long  as  a 
man  neither  exercifes  venery,  nor  fports  in  imaginary  dreams. 
It  is  always  a ftimulus  to  the  animal  appetite  of  venery,  as 
long  as  it  is  there  prefent  in  any  quantity.  Befides  this,  there 
is  a confiderable  ftrong,  volatile,  and  odorous  part  of  the  fe- 
inen reabforbed  into  the  blood,  where  it  produces  won- 
derful changes  as  loon  as  it  begins  to  be  formed  ; fuch  as  the 
protrufion  of  the  beard,  the  covering  of  the  pubes,  a change 
of  the  voice  and  pafllons,  horns  in  cattle,  &c.  ; for  thefe 
changes  in  the  animal  are  not  the  confequences  of  age,  but  of 
the  feminal  fluid,  and  are  always  abfent  in  eunuchs.  The 
growth  and  ftrength  of  caftrated  animals  are  conftantly  di- 
minilhed  ; and,  in  like  manner,  the  fiercenefs  of  their  temper, 
and  the  ftrong  fmell  of  their  whole  body,  are  remarkably 
weakened.  And,  from  the  example  of  fome  animals,  and  e- 
ven  of  mankind,  it  appears  that  the  irritation  of  this  fluid 
has  occafioned  death,  by  exciting  convulfions.  A retention 
of  the  lemen  may  follow  from  a narrownefs  of  the  excretory 
du£t,  a fcirrhofity  of  the  proftate,  and  other  caufes  not  fuffi- 
ciently  known. 

The  quantity  of  femen  expelled  at  one  time  from  the  hu- 
man veflcles  is  but  fmall,  more  efpecially  in  a man  who  has 
not  long  abllained  from  venery,  and  it  is  natural  to  think 
ihat  the  liquor  can  be  but  flowly  produced  from  fo  fmall  an 
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artery.  Its  generation  is  accelerated  by  love,  by  the  prefence 
of  the  heloved  woman  *,  fo  that  it  diftends  its  veflels  with  a 
fenfe  of  pain.  Nature  herfelf,  therefore,  enjoins  venery, 
both  for  preferving  the  human  race,  and  the  health  of  e- 
very  individual.  That  it  comes  from  the  tettide,  is  {hewn 
by  difeafes  in  which  the  vas  deferens  being  obftru<fied,  a 
fwelling  of  the  tefiicle  has  enlued.  The  veficles  are  never 
emptied,  except  by  venereal  adlions  and  appetites. 

In  order  that  the  lemen,  which  is  only  in  a fmall  quantity, 
fliould  be  projected  with  a confiderable  force,  it  is  previoully 
mixed  with  another  fluid  from  the  probate.  This  gland  pre- 
pares a thick,  white,  foft,  cream- like  liquor,  m a large  quantity, 
which  is  poured  out  at  the  lame  time,  and  from  the  lame 
caufes,  with  the  lemen  itfelf,  into  a little  channel  at  each  fide 
of  the  openings  of  the  letninal  veficles,  where,  mixing  with 
the  leminal  fluid,  it  imparts  the  white  colour  and  viletdity 
which  -the  lemen  pofl'efles. 

It  was  neceflary  for  the  canal  of  the  urethra  to  be  firm 
and  capable  of  a dired  figure,  that  it  might  be  able  to  throw 
the  lemen  with  fome  itrength  into  the  difiant  womb ; and 
therefore  a threefold  cavernous  body  furrounds  it. 

Into  the  cavernous  body  of  the  urethra,  the  biood  is  pour- 
ed out  from  the  arteries,  which  come  from  deep  branches 
lent  off  from  the  external  haemorrhoidals  ; the  truth  of 
which  is  demonftrated  by  the  injection  of  any  kind  of  fluid, 
which,  being  urged  through  the  arteries,  eafily  flows  into  thole 
cellular  {paces  furrounding  the  urethra.  1 hefe  cells  are  not  na- 
turally turgid  with  blood,  becaufe  there  are  veins  open  and  nu- 
merous enough  in  proportion  to  receive  and  return  what  is 
poured  in  by  the  arteries ; but  if  the  return  is  impeded  by 
comprefling  thofe  veins,  the  blood  is  then  retained  within  the 
-cellular  fpaces,  while  the  arteries  continue  to  carry  it  more 
fwiftly  and  flrongly  than  the  veins  return  it.  Thus  the  ftagnant 
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blood  diftends  the  bulb  of  the  urethra,  together  with  its  ca- 
vernous body,  and  the  glans  itielf.  Thh  diftention  is  gene- 
rally performed  at  the  fame  time,  when  the  other  cavernous 
bodies  of  the  penis,  with  which  this  of  the  urethra  has  no 
communication,  are  likewife  rigidly  defended. 

Thefe  cavernous  bodies  of  the  penis,  having  their  fpongy 
fabric  diftended  in  coition  by  the  blood  retained  by  th£  veins, 
and  ftill  propelled  by  the  arteries,  become  rigidly  turgid,  and 
fuftain  the  otherwife  flaccid  or  but  weakly  tilled  urethra,  in 
luch  a manner  that  it  may  be  able  to  conduct  the  femen  into 
the  diftant  womb.  All  this  is  demonflrated  from  the  diflec- 
tion  of  brute  animals  in  the  a<ft  of  venerv,  from  an  artificial 
ererflion,  and  from  the  injeflion  of  liquid  matters  into  the 
veflels  of  the  penis.  The  caufes  of  this  ere&ion  are  love ; 
the  defire  of  pleafure  ; the  fri&ion  of  the  glans  ; vari- 
ous irritations  of  the  bladder,  tetllcles,  feminal  veflels,  and 
urethra,  from  the  urine,  from  abundance  of  good  feed, 
from  the  venereal  poifon,  from  cantharides,  whipping  the 
parts,  and,  laftly,  from  convuiflon  of  the  nerves.  The  proxi- 
mate caufle  of  this  diftention  remains  If  ill  to  be  explained. 

In  order  to  diftend  the  penis,  there  muft  be  either  a coin- 
prefliire  of  the  vein,  bringing  back  the  blood  from  the  ca- 
vernous bodies  of  the  penis  or  urethra  ; or  at  leaft  it  is  ne- 
ceflary  that  there  fhould  be  a conftri&ion  of  the  lefier  veins 
that  every  where  open  within  the  cavernous  bodies,  to  hinder 
them  from  abforbing  and  returning  the  blood  from  the  ar- 
teries. The  firft,  however,  may  be  efteifted  by  the  levator, 
drawing  up  the  proftate  and  bladder  : but  it  is  very  probable, 
that,  as  we  lee  in  the  nipples  of  the  breafts,  in  the  loofe  pendu- 
lous gills  of  the  turkey-cock,  and  in  the  bluflflng  or  red- 
nefs  of  the  face  from  paflions  of  the  mind,  eredfion  may  be 
produced  without  the  immediate  interpofltion  of  any  pecu- 
liar mufcle.  ihis  funpofition  is  confirmed  by  brute  animals,  ■ 
which  all  couple  without  the  ule  of  any  erettor  mufcle;  by 
VoL-  «•  3 K the 
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the  ere£lions  which  take  place  in  animals  totally  different 
from  man,  and  especially’ thofe  which  take  place  in  birds  very 
quickly  ; and  by  the  inaftivity  of  the  erettor  mufcles  them- 
felves  in  the  libidinous  erection  of  the  penis,  and  from  their 
unfitnefs  for  comprefiing  the  veins.  It  is  alfo  probable,  that 
an  erection  may  be  produced  by  the  numerous  ramifications 
of  the  nerves  exciting  a convulflve  conftri&ion  of  the  veins  5 
while,  at  the  fame  time,  the  arteries,  by  an  increafed  velocity 
of  the  blood,  bring  more  blood  to  the  parts  than  the  veins 
can  carry  off.  The  caufe  of  this  convulfion  is  perhaps  inhe- 
rent in  thefe  nervous  fphinfters  themfelves,  and  depends  ei- 
ther on  a mechanical  irritation  of  the  nervous  fibres,  or  on 
the  force  of  the  imagination. 

A long  continued  and  violent  erection  is  at  laft  accompa- 
nied with  an  expulfion  of  the  lernen  j and  this  requires  much 
greater  force  than  is  requifite  for  the  ereftion  only.  For  the 
fpmen  is  expelled  when  the  irritation  of  the  nerves  is  arri- 
ved at  its  greateft  height  : and  in  natural  venery,  when,  at 
length,  the  cellular  fpaces  of  the  urethra  and  its  continuous 
glans,  which  are  at  laft  filled,  become  fo  far  diftended  with  a 
large  quantity  of  warm  blood,  that  the  nervous  papillae, 
ftretched  out  in  the  latter,  become  violently  affected  from  the 
irritating  or  pleafing  caufe.  Fhe  feminal  veficles  are  emptied 
b.y  the  levatdr  mufcles  of  the  anus,  which  prefs  them  againft 
the  refitting  bladder  with  a convulflve  motion,  excited  either 
b.y  a voluptuous  imagination,  or  by  the  exquifite  fenfibility  of 
the  nerves  of  the  glans,  principally  in  its  lower  part,  which  is 
in  the  neighbourhood  of  the  frenum.  Hence  the  femen  is 
never  dif'charged  with  any  of  the  urine,  in  an  healthy  man  ; 
becaufe  the  expulfion  of  it  requires  the  bladder  to  be  clofed 
or  drawn  up  firmly  together  ; for,  while  lax,  it  affords  little 
or  no  refinance  to  the  feminal  veficles.  The  tranfverfe 
mufcles  feein  to  dilate  the  canal  of  the  urethra  for  the  recep- 
tion of  the  femen  expreffed  from  the  veficles, 
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Soon  afterwards  the  powers  conftringirig  the  urethra  are, 
from  the  irritation  of  the  very  fenfible  fabric  of  that  canal, 
put  into  action.  To  this  conftricljiou  conduces  principally 
the  accelerator,  which  malces  a powerful  conculhon  of  the 
bulb  and  adjacent  part  of  the  urethra,  I’o  as  to  propel  its  con- 
tents more  fwiftly;  But  that  this  may  a£t  firmly,  the  ipamc- 
ter  of  the  anus,  together  with  that  of  the  bladder,  mult  be 
well  {hut.  The  accelerator  mufcle  ieems  alio  principally  con- 
cerned in  the  erection,  by  compelling  the  veins  or  the  cor^ 
pus  cavernofum  of  the  urethra.  At  the  lame  time  die  e rec- 
tor es  penis,  as  they  are  called,  ariiing  from  the  tub  rcies  of 
the  iichium,  become  tenie,  and  are  inlerted  into  tne  caver- 
nous bodies,  fultaining  the  penis  as  a fort  of  medium  between 
the  tranfverfe  and  perpendicular  direction.  thus  the  femen 
is  driven  into  the  vagina,  and  into  the  uterus  itfelf,  in  a proli- 
fic coition  : the  whole  aftion  of  which  is  very  impetuous^ 
and  comes  near  to  a convulfion  ; whence  it  wonderfully 
weakens  the  habit,  and  greatly  injures  the  whole  nervous  iyf- 
tem,  as  the  maladies  ariiing  from  thence,  in  contequence  of 
the  affection  of  the  nerves,  without  which  the  lemen  cannot 
be  expelled,  feem  to  indicate. 

§ 5.  The  Parts  of  Generation  in  Females. 

The  parts  of  generation  in  females  are  feveral  in  numDer^ 
fome  of  them  external,  and  fome  internal  ; and  they  are  all 
fubordinate  to  one  principal  internal  part,  called  the  uterus. 
The  other  internal  parts  are  the  tubae  Fallopianae,  ovaria, 
vafa  fperinatica,  ligamenta  lata,  the  ropes  or  bands  called  li- 
gamenta  rotunda , and  the  canal  of  the  uterus.  J he  external 
parts  are  the  pubes,  the  alae  nymphae,  clitoris,  orifice  of  the 
urethra,  and  the  orifice  of  the  vagina. 

Uterus.  The  uterus  lies  between  the  bladder  and  the  in- 
teftinum  re£tum.  It  is  a body  inwardly  hollow,  outwardly  01 
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a whitifh  colour,  of  a folid  fubftance,  and,  except  in  time  of 
pregnancy,  of  the  figure  of  a flat  flafk,  being,  in  adults,  a- 
bout  three  fingers  breadth  in  length,  one  in  thicknefs,  and 
two  in  breadth  at  one  end,  and  fcarcely  one  at  the  other. 
This  fize  varies  according  to  the  age  of  the  fubjett. 

The  broadeft  portion  is  termed  the  fundus , and  the  nar- 
rowed the  mcky  Its  fituation  is  oblique,  the  fundus  being 
turned  backward  and  upward,  and  the  neck  forward  and 
downward  j the  broad  Tides  lie  next  the  re&um  and  bladder, 
and  the  narrow  lides  are  lateral. 

The  cavity  of  the  uterus  is  flat,  and  refembles  an  oblong 
triangle,  the  fhorteft  fide  of  which  anfwers  exaftly  to  the 
fundus  ; and  the  two  longeft  fides  lie,  one  on  the  right  hand, 
the  other  on  the  left ; and  they  are  all  bent  inward,  or  to- 
ward the  cavity  formed  by  them. 

Of  the  three  angles  of  this  cavity,  the  two  which  terminate 
the  fundus  are  perforated  each  by  a narrow  dutt,  which,  with 
difficulty,  admits  a hog’s  briftle.  The  third  angle  forms  a 
flat  duff  wider  than  the  former,  which  perforates  the  neck 
of  the  uterus  lengthwife,  and  terminates  at  the  extremity  of 
that  neck,  by  a tranfverfe  opening. 

This  opening  is  termed  the  internal  orifice  of  the  uterus  ; 
and,  in  the  natural  date,  is  narrower  than  the  du£t  of  the 
neck  of  the  uterus,  fo  that  only  a fmall  probe  can  be  pafied 
through  it.  At  the  edge  of  this  orifice  are  feveral  finall 
holes,  anfwering  to  the  fame  number  of  glandular  corpufcles, 
which  difeharge  a vifeid  lymph. 

The  inner  f'urface  of  the  cavity  of  the  uterus  is  lined  by  a 
very  fine  membrane,  which  at  the  fundus  or  broad  portion  is 
fmooth  and  even,  but,  in  the  narrow  portion  which  leads  to 
the  orifice,  it  is  wrinkled  in  particular  manner. 

The  portion  of  this  menfbrtme,  which  covers  the  bottom 
of  the  cavity,  is  perforated  by  a great  number  of  confiderable 
holes,  through  which  fmall  drops  of  blood  may  be  obferved 
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to  pafs,  when  the  whole  uterus  Is  comprefied  ; and  fometlmes 
it  appears  to  have  very  fmall  hairs  or  villi.  Thefe  villi  and 
hoies  are  obferved  to  be  more  or  lefs  tinged  with  blood  in 
thole  women  who  die  in  the  time  of  their  menfes. 

In  the  narrow  part,  which  anfwers  to  the  neck,  each  fide 
is  divided  into  two  lateral  parts  by  a kind  of  prominent  lon- 
gitudinal line,  which  is  larger  in  the  upper  or  anterior  fide, 
than  in  the  lower  or  pofterior. 

On  each  fide  of  thefe  two  longitudinal  lines  there  are  lines 
or  rugae  obliquely  tranfverfe,  and  difpofed  like  branches,  the 
longitudinal  lines  reprefenting  trunks.  Between  and  round 
thefe  rugae,  there  are  fmall  lacunae,  through  which  a muci- 
laginous fluid  is  difcharged  that  clofes  the  orifice  of  the  ute- 
rus. We  fometirnes  obferve  in  the  interftices  between  the 
rugae,  feveral  tranfparent  globular  corpufcles,  which  vary 
very  much  in  fize.  Their  nature  is  not  yet  well  underftood : 
They  appear  to  be  filled  with  a mucous  lymph.  Naboth  con- 
fidered  them  as  ova. 

Structure  of  the  uterus.  The  fubftance  of  the  body  of  the 
uterus  is  fpongy  and  compaft,  with  a copious  intertexture  of 
velTels.  Its  thicknefs  is  nearly  equal  and  uniform  in  the  fides 
and  edges  , btit  the  fundus  is  thicker  toward  the  middle  than 
toward  the  two  angles,  where  the  thicknefs  decreafes  gradu- 
ally. The  edges  are  likewife  much  thinner  near  thefe  angles 
than  near  the  extremity  of  the  neck. 

The  uterus  is  covered  by  a portion  of  the  peritonaeum, 
which  ferves  it  for  a coat,  and  is  the  continuation  of  that 
which  covers  the  bladder  and  return,  running  up  from  the 
lower  and  pofierior  part  of  the  bladder,  over  the  anterior  part 
of  the  uterus,  and  from  thence  over  the  fundus,  and  down 
the  pofierior  fide,  and  afterwards  going  to  the  reftum. 

On  each  lateral  part  or  edge  of  the  uterus  this  portion  of 
the  peritonaeum  forms  a broad  duplicature,  which  is  extend- 
ed on  each  fide,  more  or  lefs  direftly  to  the  neighbouring  la- 
teral 
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teral  parts  of  the  pelvis,  forming  a kind  of  membranous  fep- 
tum,  between  the  anterior  and  pofterior  halves  of  the  cavity 
of  the  pelvis  ; and  it  is  afterwards  continued  in  a loofe  man- 
ner with  the  peritonaeum,  on  the  fides  of  the  pelvis. 

Broad  ligaments  of  the  uterus.  Thefe  two  broad  duplicatures 
have  the  name  of  ligamenta  lata , and  vefpertilionum  alae.  The 
upper  edge  of  each  is  partly  double,  or  folded,  forming  two 
fmall  diftinft  duplicatures,  which  may  be  termed  the  pinions 
of  the  broad  ligaments.  The  anterior  pinion  is  more  raifed 
than  the  pofterior,  and  they  are  both  very  loofe. 

The  laminae  of  all  thefe  duplicatures  are  connefted  by  a 
cellular  fubftance,  in  the  fame  manner  as  the  other  duplica- 
tures of  the  peritonaeum  ; and  they  contain  the  Fallopian 
tubes,  the  ovaria,  a part  of  the  fpermatic  veflels,  and  of  thofe 
that  go  to  the  body  of  the  uterus,  the  ropes  called  the  round  t 
ligaments,  the  nerves,  &c. 

Ovaria.  The  ovaria  are  two  whitifh,  oval,  flat,  oblong 
bodies,  fituated  on  the  fides  of  the  fundus  uteri,  to  which 
they  are  fixed  by  a kind  of  lhort  round  ligament,  and  in- 
clofed,  together  with  it,  in  the  duplicature  of  the  pofterior 
pinion  of  the  ligamenta  lata. 

They  are  compofed  of  a compact  fpongy  fubftance,  and  of 
feveral  little  balls,  or  tranfparent  veficulae,  called  ova  s the 
number  of  which,  according  to  Dr  Haller,  is  found  to  be 
fifteen  and  upwards,  though  Sabatier  fays  they  are  about  ten 
or  twelve,  fometimes  more,  fometimes  lefs,  and  that  the  li- 
quor contained  in  them  has  all  the  qualities  of  lymph.  The 
fpongy  fubftance  furrounds  each  of  thefe  veficulae  very  clofe- 
ly,  and  teems  likewife  to  furnifh  them  with  diftinft  fpongy 
coverings  or  calices.  Thefe  veficulae  are  carefully  to  be  dif- 
tinguifhed  from  other  preternatural  ones,  termed  hydatides. 

The  ligaments  of  the  ovaria  lie  in  the  edges  of  the  pofte- 
rior pinions  of  the  ligamenta  lata,  much  in  the  fame  manner 

as  the  umbilical  vein,  in  the  anterior  or  umbilical  ligaments 

of 
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of  the  liver.  They  are  round  ropes  of  a filamentary  texture, 
fixed  by  one  extremity  to  the  corner  of  the  fundus  uteri,  a 
little  above  and  behind  the  level  of  that  fundus.  They  were 
formerly  believed  to  be  hollow,  and  confidered  as  vafa  defe- 
rentia.  ' 

Tubae  Fallopianae.  The  Fallopian  tubes  are  two  flaccid, 
conical,  and  vermiform  canals,  fituated  more  or  lefs  tranf- 
verfely  on  each  fide  of  the  uterus,  between  the  fundus  and 
the  lateral  parts  of  the  pelvis,  and  included  in  the  anterior 
duplicatures  or  pinions  of  thb  ligamenta  lata. 

Each  of  them  is  fixed  by  its  narrow  extremities  in  the 
corner  of  the  fundus  uteri,  into  which  it  opens,  though  by 
fo  narrow  a du£t,  as  hardly  to  admit  a large  brittle.  From 
thence  their  diameter  augments  by  degrees  all  the  way  to  the 
other  extremity,  where  it  is  about  one  third  part  of  an  inch. 
The  body  of  the  tubae  goes  in  a winding  courfe,  and  their 
large  extremity  is  bent  toward  the  ovaria. 

Thefe  large  extremities  are  irregularly  round,  and  termi- 
nate by  a narrow  orifice,  a little  plaited  and  turned  toward 
the  ovarium,  where  it  prefently  expands  in  form  of  a mem- 
branous fringe,  full  of  plaits  and  incifures.  Thefe  fringes  are 
called  the  broad  ends  of  the  Fallopian  tubes. 

The  breadth  of  the  fringe  is  not  equal  in  all  parts.  Its 
circumference  is  in  a manner  oval,  and  the  longeft  fegment 
of  the  fringe  reaches  to,  and  is  fixed  in  the  ovarium.  The 
folds  are  difpofed  like  laminae  on  the  concave  fide. 

Thefe  tubes  are  compofed  of  flefhy  fibres,  whereof  fome  are 
longitudinal,  and  fome  obliquely  circular,  with  an  intertex- 
ture of  another  very  fine  fubftance. 

The  anterior  pinions  of  the  ligamentum  latum  ferve  for  a 
common  or  external  coat  to  both  tubes,  and  alfo  to  conneft 
them,  in  the  fame  manner  as  the  mefentery  connefts  the  iru- 
teftines.  From  thence  the  tubes,  and  efpecially  their  fringes. 
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come  to  be  loofe,  and  their  direction  to  be  very  imperfectly 
determined. 

Their  cavity  is  lined  by  a foft  glandular  membrane,  which 
is  plaited  longitudinally,  almoft  like  the  inner  furface  of  the 
afpera  arteria ; and  thefe  folds  are  ftronger  and  broader  near 
the  great  extremities  than  any  where  elfe.  Their  fubftance 
feems  to  be  fpongy,  and  the  interftices  between  them  arc 
moiftened  more  or  lefs  by  a fluid  which  is  continually  dis- 
charged there. 

Blood  vejjels.  The  blood-veflels  of  thefe  parts  are  of  dif- 
ferent kinds,  viz.  the  hypogaftric  arteries  and  veins,  the  ra- 
mifications of  which  belong  chiefly  to  the  body  of  the  ute- 
rus ; the  fpermatic  veflels,  and  the  two  vafcular  ropes,  called 
ligamenta  rotunda , which  might  be  more  properly  termed  the 
vafcular  ropes  of  the  uterus  or  of  the  ligamenta  lata. 

The  hypogaftric  branches  are  arterial  and  venal  ramifica- 
tions, arifing  from  the  artery  and  vein  of  the  fame  name ; 
which  having  reached  the  lateral  edges  of  the  uterus,  are 
diftributed  to  all  its  parts,  both  internal  and  external,  form- 
ing a great  number  of  incurvations  and  particular  intertex- 
tures. 

The  arteries  of  one  fide  communicate  both  upon  the  ute- 
rus, and  through  its  whole  fubftance,  with  thofe  of  the  other 
fide  i and  the  arterial  ramifications  of  each  fide  form  nume- 
rous anaftomofes  with  each  other.  The  veins  communicate 
together  on  each  fide  in  the  fame  manner ; and  all  thefe 
blood-veflels  communicate  likewife  with  the  fpermatic  veflels, 
with  the  vafcular  ropes  of  the  ligamenta  lata,  and  with  the 
haemorhoidales. 

Thefe  frequent  anaftomofes  may  be  demonftrated  by  in- 
jecting or  blowing  into  the  hypogaftric  veflels,  having  firft 
made  proper  ligatures  to  prevent  the  liquor  or  air  from  run- 
ning into  other  parts.  The  extremities  of  thefe  arteries  ter- 
minate and  open  into  the  cavity  of  the  uterus,  as  has  been 

already 
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already  faid  ; and  there  is  this  peculiar  to  the  veins,  that  they 
communicate  with  the  haemorrhoidales,  and  confequently 
with  the  vena  portae. 

The  fpermatic  vefiels  have  nearly  the  fame  origin  in  fe- 
males as  in  males,  and  likewife  .the  fame  courfe  and  inter- 
textures ; but  they  never  pafs  out  of  the  abdomen,  being 
wholly  dillributtd  to  the  ovaria  and  .tubes  ; and  they  com- 
municate with  the  uterine  hypogaftrics,  and  with  the  vafcu- 
lar  ropes  of  the  ligamenta  lata.  The  veins  are  very  large  in 
proportion  to  the  arteries,  and  thefe  vefleis  fend  out  lateral 
ramifications  which  feem  to  communicate  with  the  meieraicae 
and  vena  portae. 

The  vafcular  ropes,  commonly  called  the  round  ligaments , 
are  two  long  fmall  fafciculi  of  arteries,  veins,  and  ligamen- 
tous fibres,  interwoven  and  connected  together  by  a fine  cel- 
lular fubftance  j and  they  run  in  the  great  duplicature  of  the 
ligamenta  lata,  from  each  corner  of  the  fundus  uteri,  as  far 
as  the  annular  openings  of  the  abdominal  mufcles. 

In  this  courfe,  each  rope  thrufts  outward  or  raifes  the  an- 
terior lamina  of  the  duplicature,  which  coniequently  gives  a 
kind  of  coat  to  thefe  vafcular  fafciculi,  and  makes  them  ap- 
pear like  diftincf  ropes  connected  to  this  forelide  of  the  du- 
plicatures. 

They  feem  to  arife  from  the  communication  between  the 
vafa  fpermatica  and  hypogaftrica,  and  might  be  reckoned  a 
particular  continuation  of  the  fpermatic  velfels.  The  diljpo* 
fition  of  their  adhelions  to  the  angle  of  the  fundus  uteri, 
with  refpeft  to  that  of  the  tubes  and  ligaments  of  the  ovaria, 
which  lie  all  near  each  other,  is  this:  Ihe  tubes  lie  L.gheft, 
the  ligaments  of  the  ovaria  moft  backward,  and  the  valculur 
ropes  forward,  and  a little  lower  than  the  ligaments  of  the 
ovaria. 

Alterwards  they  run  in  a courfe,  nearly  refembling  that  of 
the  fpermatic  veffels  in  males,  pafs  out  of  the  abdomen, 
Vol.  II.  , 3 f through 
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through  the  openings  of  the  abdominal  mufcles,  and  are  left' 
ifl  the  fat  of  the  upper  and  middle  parts  of  the  groins.  As 
they  pafs  out  cf  the  abdomen,  they  are  accompanied  by 
production  of  the  cellular  portion  of  the  peritonaeum,  as  the 
fpermatic  rope  in  men,  and  by  a falciculus  of  fiefhy  fibres* 
reprefenting  a kind  of  cremafter. 

Nerves,  lymphatics,  &c.  Befides  all  the  veffels  hitherto 
mentioned,  we  obferve  nerves  and  lymphatics,  to  which  we 
may  add  the  la&iferous  ducts  that  are  feen  in  an  advanced 
pregnancy.  The  nerves  come  from  the  lumbares,  facri,  and 
iympathetici  maximi,  in  the  fame  manner  as  in  males.  The 
lymphatic  vefiels  run  chiefly  in  the  coats  continued  from  the 
peritonaeum. 

Pubis.  The  pubis  is  that  broad  eminence  at  the  lower  part? 
of  the  hypogaflrium,  between  the  two  inguina,  on  which  the 
hairs  grow  at  a certain  age,  called  in  Latin  by  the  fame 
name,  and  almott  of  the  fame  kind  with  thole  found  under 
the  axillae.  This  eminence  is  owing  to  a particular  thick- 
nefs  of  the  membrar.a  adipofa  which  covers  the  fore  part  of 
the  ofia  pubis,  and  fiome  lmall  portions  of  the  neighbouring 
mufcles. 

Sinus  ana  alae.  The  longitudinal  cavity  which  reaches 
from  the  middle  and  lower  part  of  the  pubes,  within  an  inch: 
df  the  anus,  was  by  the  antienrs  termed  Jmtts ; and  they  cal- 
led the  lateral  parts  of  the  cavity  aloe,  which  is  a more  pro- 
per name  than  that  of  labia , commonly  given  to  them.  The 
places  where  the  alae  are  joined  above  and  below  are  termed 
commijfures , and  may  iikevvife  be  called  the  extremities  or  angler 
of  the  Jinus. 

The  alae  are  more  prominent,  and  thicker  above  than  be- 
low, and  lie  nearer  each  other  below  than  above.  They  arc 
chiefly  compoled  of  the  {kin,  cellular  fublb.nce,  and  fat.  The 
exterior  He i u is  a continuation  of  that  of  the  pubes  and  in- 
gum,n it  is  more  or  lefs  even,  and  furniihed  with  a great 
1 * * number 
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number  of  glandular  corpufcles,  from  which  a whitifh  ceru- 
minous matter  may  be  exprefled  , and  after  a ceitain  age  it. 
is  likewife  covered  in  the  fame  manner  with  the  pubes. 

The  inner  fide  of  the  alae  is  iomething  like  the  red  por- 
tion of  the  lips  of  the  mouth  ; and  it  is  diftinguifhed  every 
■where  from  the  external  fide  by  a kind  of  line,  in  the  ianiQ 
manner  as  the  red  portion  of  tlie  lips  from  the  reft  of  the 
ikin,  being  likewife  thinner  and  fin 00 1 her  than  the  outward 
fkin.  A great  number  of  pores  are  obfervable  in  it,  and  al- 
io numerous  glandular  corpufcles,  which  iurnfth  a liquor 
more  or  lefs  febaceous:j  and  theie  corpufcles  aie  huger  near 

the  edges  than  in  the  other  parts. 

Lacunae.  Near  the  inner  edge  of  the  inner  furfaces  of 
the  alae,  on  each  fide  of  the  orifice  of  the  vagina,  we  find  a 
imall  hole  more  vifible  than  the  reft.  Thefe  two  holes  are 
termed  lacunae , and  they  communicate  by  two  (mall  duels 
■with  the  fame  number  of  follicular  bodies  lying  in  the  fub- 
ftance  of  the  alae,  and  which  may  be  confidered  as  fmalt 
proftates,  anfwering  to  the  glandulae  proftaticae  inferiores  ill 
males.  When  comprefled,  they  difeharge  a vifeid  liquor. 

Above  the  fuperior  commiffure,  a thin  flat  ligament  rent 
down  from  each  fmall  branch  of  the  ofla  pubis,  which  pene- 
trates the  fat  in  the  fubftance  of  each  ala,  and  is  loft  therein 
infenfibly  near  the  .edge.  Thefe  may  be  confidered  as  the 
iigamenta  fufpenforia  of  the  alae.  The  inferior  commifliire 
of  the  alae  is  very  thin,  or  like  a membranous  ligament,  and, 
together  with  the  neighbouring  parts  of  the  inner  tide,  it 
forms  a foflula  termed  navicular  is , or  fcophoides.  The  (pace 
■between  the  inferior  commifl'ure  and  anus,  termed  pcrinaeum\ 
is  about  a large  finger’s  breadth  in  length. 

The  other  external  parts  are  fituated  in  the  finus,  and  hid 
by  the  alae.  Directly  under  the  fuperior  commifiure,  lies 
.the  clitoris  with  its  cover,  called  praeptdium.  A little  lower 
is  the  orifice  of  the  urethra ; and  below  .that  is  the  orifice  of 

the 
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tne  great  canal  of  the  uterus.  The  circumference  of  this 
orifice  is  bordered,  either  by  a membranous  circle,  called  hy- 
men,  or  by  flefihy  portions,  termed  carunculae  my rt formes. 
On  each  fide  of  the  clitoris  begins  a very  prominent  fold, 
like  a crifta,  which  runs  down  obliquely  on  each  fide  of  the 
orifice  of  the  urethra.  Thefe  folds  are  termed  nymphae , and 
they  might  likewife  be  named  crifta  clyloridis.  On  each  fide 
of  the  great  orifice  lies  the  fmall  proftatic  hole  already  de- 
ferred. 

Clitoris.  The  clitoris  appears  at  firft  fight  like  a fmall  im- 
perforated glans.  Its  upper  and  lateral  fides  are  covered  by 
a kind  of  praeputium,  formed  by  a particular  fold  of  a por- 
tion of  the  inner  fide  of  the  alae,  which  appears  to  be  glan- 
dular, and  to  dilcharge  a certain  moillure,  and  its  infide  is 
granulated. 

By  diflection,  we  difcover  in  the  clitoris  a trunk  and  two. 
branches,  as  in  the  penis,  confifting  of  a Ipongy  lubftance, 
and  of  very  elaftic  coats,  buf  without  any  urethra-  This 
iubftance  maybe  inflated  either  by  air  or  anatomical  injec-' 
tions  into  the  artery,  & c 1 he  trunk  is  divided  into  two  la- 

teral parts  by  a middle  feptum.  from  the  biturcation  to  the 
glans,  where  it  is  infenfibiy  lo!t. 

The  bifurcation  of  the  trunk  is  on  the  edge  of  the  carti- 
laginous arch  of  the  ofla  pubis ; and  the  branches,  which 
refemble  the  roots  of  the  corpora  cavernofa,  are  inferted  in 
the  inferior  rami  of  thefe  bones,  and  in  thofe  of  the  ofla  if- 
ehium,  where  they  terminate  by  degrees ; but  there  is  fbme- 
ti,mes  a membranous  tube  on  each  fide,  which  reaches  to  the 
tuberofity  of  the  ifehium. 

The  trunk  of-  the  clitoris  is  fufiained  by  a ligamentura 
fufpenforium  fixed  in  the  fymphyfis  of  the  ofla  pubis,  and 
containing  this  trunk  in  its  duplicature,  nearly  as  in  the  other 
fex. 
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Four  mufcles  or  falciculi  of  flefhy  fibres  are  inferred  in 
the  trunk  ot  the  clitoris,  two  on  each  fide.  One  of  them 
runs  down  on  the  forefide  of  the  neighbouring  corpus  caver-i 
nofum,  and  is  inferted  by  a tendinous  or  aponeurotic  portion, 
partly  in  the  extremity  of  the  corpus  cavernofum,  and  partly 
in  the  tuberofity  of  the  ifchium.  Thefe  two  mufcles  are 
called  ereEiores  ; but  the  name  of  ifchio-cavernofi  would  be  more 
proper. 

The  other  mufcle  on  each  fide  lies  under  the  former,  and 
runs  down  on  the  fide  of  the  urethra  and  great  orifice  of  the 
uterus,  all  the  way  to  the  anus,  increafing  gradually  in  breadth 
in  its  pafiage,  and  terminating  partly  like  that  which  is  called 
accelerator  in  males. 

Thefe  two  mufcles  furround  very  clofely  the  lateral  parts 
of  the  urethra  and  of  the  great  orifice.  They  expand  very 
much  as  they  defcend,  and  are  fpread  on  the  lower  and  la- 
teral parts  of  the  great  orifice ; for  which  reafon  feveral  ana- 
tomifts  have  confidered  them  as  mufcular  fphintters.  All 
thefe  four  mufcles,  and  elpecially  the  two  latter,  are  often- 
times almoft  covered  with  fat. 

The  blood-veflels  of  the  clitoris  come  chiefly  from  the  hy« 
pogaftricae,  and  the  nerves  from  the  fecond  and  third  pairs 
of  the  nervi  facri,  by  means  of  which  they  communicate 
with  the  inferior  mefenteric  plexus,  and  with  the  great  lym- 
pathetici. 

Nymphae.  The  nymphae,  criftae  clitoridis,  or,  as  they 
may  likewife  be  termed,  alae  minores  five  internae , are  two 
prominent  folds  of  the  inner  fkin  of  the  great  or  external 
alae,  reaching  from  the  praeputium  of  the  clitoris  to  the  two 
fides  of  the  great  orifice  of  the  uterus.  They  begin  very 
narrow,  and,  having  increafed  in  breadth  in  their  courfe 
downward,  they  are  again  contracted  at  their  lower  extre- 
mity. 
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They  are  of  a fpongy  fubftance,  intermixed  with  glands, 
feveral  of  which  may  be  perceived  by  the  naked  eye.  Their 
fituation  is  oblique,  their  upper  extremities  lying  near  each 
other,  and  the  lower  at  a much  greater  diftance.  In  married 
women  they  are  more  or  lefs  flaccid  and  decayed. 

Urethra.  By  the  urethra  in  females,  we  mean  the  urinary 
du£t,  the  orifice  of  which  is  between  the  nymphae  below  the 
glans  of  the  clitoris.  The  fides  of  this  orifice  are  a little 
prominent  and  wrinkled,  and  perforated  by  fmall  lacunae, 
from  which  a vifcid  or  mucilaginous  liquor  may  be  fqueezed. 
In  time  of  pregnancy,  this  orifice  is  fometimes  drawn  a little 
inward. 

The  body  of  the  urethra  is  a fpongy  dudi  of  the  fame  flruc-* 
lure  as  in  males,  but  much  (barter,  fituated  diredtly  under 
the  trunk  of  the  clitoris,  and  above  the  great  canal  of  the  u- 
lerus,  adhering  to  each  of  tkefe  canals  between  which  it  lies 
by  membranous  filaments.  It  pafles  under  the  cartilaginous 
arch  of  the  ofia  pubis,  and  terminates  by  an  oblique  opening 
at  the  neck  of  the  bladder,  being  bent  a little  downwards  be- 
tween its  two  extremities.  i 

The  internal  membrane  of  the  urethra  is  a little  plaited, 
and  perforated  by  fmall  holes,  which  communicate  with  fol- 
liculi,  lying  hid  in  its  lubftance,  as  in  males.  If  we  blow  into 
one  of  thefe  holes,  we  obferve  a fmall  canal  to  be  inflated, 
which  runs  from  without  inwards,  and  terminates  in  fome 
places  by  a kind  of  facculus,  by  comprefling  which  a vilcid 
liquor  is  difcharged. 

The  continuation  of  this  membrane,  which  lines  the  neck 
pf  the  bladder,  forms  likewife  feveral  rugae,  more  or  lefs  e- 
qual ; but  that  which  lines  the  cavity  of  the  bladder  is  wrink- 
led in  an  irregular  manner  when  the  bladder  is  empty. 

The  vagina.  The  great  canal,  formerly  called  the  neck  of 
the  uterus,  is  fituated  below  the  urethra,  and  above  the, ex- 
tremity of  the  inteftinum  redtum,  a little  obliquely,  being 

more 
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mote  raifed  on  the  inner  and  back  part  than  on  the  outer 
and  fore  part. 

Its  inner  or  pofterior  extremity  joins  the  extremity  of  the 
body  of  the  uterus,  and  furrounds  its  orifice  much  in  the 
fame  manner  as  the  duodenum  furrounds  the  pylorus,  or  as 
the  ileum  is  furrounded  by  the  caecum  and  colon. 

The  anterior  extremity  forms  the  great  orifice,  which  lies 
under  that  of  the  urethra,  and  above  the  folTula  of  the  infe- 
rior commiflure  of  the  alae. 


The  body  of  the  canal  is  chiefly  compofed  of  a fpongy  fub- 
ftance,  interwoven  with  numerous  blood-veflels ; and  it  is 
commonly  longer  and  narrower  in  virgins  than  in  married 
women. 

Its  inner  or  concave  furface  has  feveral  tranfverfe  rugae, 
and  is  covered  by  a particular  membrane.  The  rugae  are 
formed  by  oblong  narrow  eminences,  incurvated  like  portions 
of  arches,  placed  very  near  each  other,  and  difpofed  in  fuch  a 
manner  as  to  divide  the  cavity  of  the  canal  into  an  upper  and 
lower  fide. 

By  the  union  of  the  extremities  of  the  upper  and  lower 
rugae,  a kind  of  raphe  or  future  is  formed  on  the  right  and 
left  fides ; and  both  arches  are  fometimes  interfered  in  the 
middle,  and  fo  form  two  half  arches ; but  in  this  there  is 
fome  variety. 

In  general,  thefe  arches  are  very  confiderable  in  young 
perfons  \ become  gradually  more  fuperficial  in  married  wo- 
men, and  are  quite  loft  in  time  of  delivery. 

The  inner  or  pofterior  extremity  of  this  great  canal  fur- 
rounds the  orifice  of  the  uterus  a little  obliquely,  in  fuch  a 
manner  as  that  the  upper  fide  of  the  canal  lies  very  near  the 
orifice,  and  the  lower  fide  at  a greater  difiance  from  it ; and 
this  makes  the  extremity  of  the  uterus  appear  to  advance 
more  into  the  canal  on  the  lower  than  on  the  upper  part. 

Circulus 
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Cir cuius  membranofus.  The  exterior  or  anterior  extremity 
of  the  great  canal  in  virgins,  and  especially  before  the  firft  e- 
ruption  of  the  menfes,  is  commonly  bordered  by  circular 
membranous  folds  of  different  breadths,  more  or  lefs  fmoothj 
and  fometimes  femilunar  ; which,  in  fome  fubjetts,  leaves 
but  a very  fmall  opening,  in  others  a larger  opening  ; and,  in 
all,  renders  the  external  orifice  narrower  than  the  reft  of  the 
cavity.  This  fold,  called  bymen , is  formed  by  the  union  of 
the  internal  membrane  of  the  great  canal  with  that  on  the 
infide  of  the  alae,  and  reprefents  a membranous  circle  of 
different  breadths,  and  fometimes  uneven. 

Carunculae.  This  membranous  circle  is  commonly  ruptu- 
red after  the  confummation  of  marriage;  is  quite  loft, in  de- 
livery, and  afterwards  only  fome  irregular  portions  of  it  re- 
main ; which,  from  their  fuppofed  reiemblance  to.  myrtle- 
leaves,  have  been  termed  carunculae  myrtiformes . I his  circle 

may  likewife  iuffer  fome  diforder  by  too  great  a flux  of  the 
menfes,  by  imprudence,  levity,  and  other  particular  acci- 
dents. 

Plexus  retiformis.  Each  fide  of  the  anterior  portion  of  the 
great  canal  is  covered  exteriorly  by  a thin,  broad,  cavernous, 
and  vafcular  plexus,  called  the  plexus  retiformis  of  that  canal 
Thefe  two  planes  run  down  on  each  fide  oi  the  clitoris  be- 
hind the  nymphae,  and  likewife  cover  the  urethra  like  a col- 
lar, before  they  are  fpread  on  the  great  canal. 

This  plexus  is  ftriftly  united  to  the  mufcular  portions, 
commonly  taken  for  accelerators  or  conftri&ors,  lying  between 
thefe  portions  and  the  lateral  parts  of  the  urethra,  and  of 
the  great  canal. 

This  plexus  may  be  inflated  by  air  like  a flaccid  ipleen,  or 
like  the  fpongy  fubftance  of  the  clitoris,  with  which  it  fc-ems 
to  have  fome  communication  ; and  on  this  account  the  late- 
ral portions  of  this  reticular  plexus  have  been  named  the  in - 
Urnal  crura  of  the  clitoris.  It  is  a kind  of  rete-mirabile, 

compoled 


457 


Chap.  IV.  UNIMPREGNATED  UTERUS. 

compofed  of  vellels  which  come  chiefly  from  the  hypogaf- 
tricae. 

It  ftill  remains  to  be  obferved,  that,  on  each  fide  o.  the 
bottom  of  the  pelvis,  in  both  fexes,  oppolite  to  the  lower  part 
of  the  bladder,  there  is  an  aponeurotic  or  tendinous  ligament, 
which  runs  over  the  inner  furface  of  the  mulculus  obtur  .01 
internus  from  before  backward.  I he  anterior  extremity  of 
this  ligament  is  fixed  on  one  iide  of  the  middle  portion  of 
the  iymphyfis  of  the  ofla  pubis,  and  the  potterior  extremity 
to  the  middle  part  of  the  ligumentum  facro-lciaticuui,  for- 
merly deicribed. 

A little  above  the  elongation  called  the  tieck  of  the  bladder, 
there  is  another  ligamentary  expanfion  on  each  fide  of  the 
bladder  ; the  fore  part  of  which  is  narrow,  and  fixed  to  the 
anterior  extremity  of  the  ligament  already  mentioned ; and 
the  broad  pofterior  part  to  the  fide  of  the  bladder.  Thefe 
two  lateral  expanfions  may  be  considered  as  proper  liga- 
ments of  the  bladder,  by  which  it  is  conne&ed  to  the  inner 
fide  of  both  ofia  pubis. 
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EXPLANATION  of  TABLE  XI. 
j.  Trachea. 

2.  The  internal  jugular  vein. 

3.  The  fubclavian  vein. 

4.  Vena  cava  delcendens. 

5.  The  right  a ride  of  the  heart. 

6.  The  right  ventricle,  the  pericardium  being  removed. 

7.  Part  of  the  left  ventricle. 

8.  Aorta  afcendens. 

9.  Arteria  pulmonalis. 

i 10.  The  right  lobe  of  the  lungs,  part  of  which  is  cut  off  t« 
fhew  the  great  blood-veflels. 

11.  The  left  lobe  of  the  lungs. 

12.  The  diaphragm. 

* 

13.  The  liver. 

14.  The  ligamentum  rotundum. 

15.  The  bottom  of  the  gall-bladder  projefting  beyond  the 

anterior  edge  of  the  great  lobe  of  tue  liver 
16  he  ftomach,  preiTed  by  the  liver  toward  the  left  fide. 
17.  The  fmall  guts. 

^8.  The  fpleen. 
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EXPLANATION  op  TABLE  XII. 

1.  The  under  fide  of  the  liver. 

2.  Ligamentum  rotundum. 

3.  The  gall-bladder. 

4.  The  pancreas. 

5.  The  fpleen. 

6.  The  kidney. 

7.  Aorta  defcendens. 

8.  Vena  cava  afcendens. 

9.  The  emulgent  vein. 

10.  A probe  under  the  fpcrmatic  vefiels  and  the  arteria  Oae~ 

fenterica  inferior,  and  over  the  ureters. 

1 1 . The  ureter. 

12.  The  iliac  vefiels. 

13.  The  inteftinum  reflutn. 

14.  The  bladder  of  urine. 


EX- 
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EXPLANATION  of  TABLE  XIII. 

Figure  I.  Gives  a from  view  of  the  uterus  in  fitu  fufpen- 
ded  in  the  vagina  j the  anterior  parts  of  the  ofla  if- 
chiutn,  with  the  ofla  pubis,  pudenda  perinaeum,  and 
anus  being  removed 

A The  laft  vertebra  of  the  loins. 

BB  i he  ofla  ilium. 

CC  The  acetabula. 

DD  The  inferior  and  pofterior  parts  of  the  ofTa  ifchium. 

E The  part  covering  the  extremity  of  the  coccyx. 

F The  inferior  part  of  the  redfum. 

GG  1 he  vagina  cut  open  longitudinally,  and  ftretched  on 
each  fide  of  the  collum  uteri,  to  lhew  in  what  manner 
the  uterus  is  fufpended  in  it. 

Hfl  Part  of  the  vefica  urinaria  ftretched  on  each  fide  of  the 
vagina,  and  inferior  part  of  the  fundus  uteri. 

I The  collum  uteri. 

K i he  fundus  uteri. 

LL  i he  tubae  Fallopianae  and  fimbriae. 

?vlM  The  ovaria. 

NN  The  ligamenta  lata  and  rotunda. 

OO  The  fuperior  part  of  the  redlum. 

Figure  II.  Gives  a view  of  the  internal  parts  as  feen  from 

the  right  groin,  the  pelvis  being  divided  longitudi- 
nal! v. 

/ 

A The  laft  vertebra  of  the  loins. 

EC  The  os  facruin. 

D The  left  os  ilium. 

E l he  inferior  part  of  the  left  os  ifchium. 

F The  os  pubis  of  the  fame  fide. 

G The  foramen  magnum. 

H The  acetabulum. 

Ill  The  inferior  part  of  the  reflum  and  anus. 
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K The  os  externum  and  vagina,  the  os  uteri  lying  loofely  in 
it. 

L The  vefica  urinaria. 

MN  The  collum  and  fundus  uteri,  with  the  view  of  the  ca- 
vity of  both.  The  attachment  of  the  vagina  round 
the  outfide  of  the  lips  of  the  mouth  of  the  womb  is 
likewife  here  fhewn  ; as  alfo  the  fituation  of  the  uterus, 
as  it  is  prefled  downwards  and  backwards  by  the  intes- 
tines and  urinary  bladder  into  the  concave  and  inferior 
part  of  the  os  facrum. 

O The  ligamentuni  latum  and  rotundum  of  the  left  fide. 

PP  The  Fallopian  tube  with  the  fimbriae. 

Q^The  ovarium. 

RR  The  Superior  part  of  the  redtum,  and  inferior  part  of  the 
colon. 

Figure  III.  Gives  a front  view  of  the  uterus  in  the  begin- 
ning of  the  firft  month  of  pregnancy,  the  anterior 
part  being  removed,  that  the  embryo  might  appear 
through  the  amnios,  the  chorion  being  difiedted  off. 

A The  fundus  uteri. 

B The  collum  uteri,  with  a view  of  the  rugous  canal  that 

leads  to  the  cavity  of  the  uterus. 

C The  os  uteri. 
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EXPLANATION  of  TABLE  XIV. 

Reprefents  the  abdomen  of  a woman  opened  in  the  fixth  or 
feventh  month  of  pregnancy. 

AAA  A The  parietes  of  the  abdomen  opened  and  turned 
back  to  fhew. 

B The  uterus. 

CCC  The  inteftines  raifed  upwards. 

From  this  figure  it  appears,  that  the  fixetching  of  the  ute- 
rus can  eafily  be  felt  at  this  period,  in  lean  fubjedts,  through 
the  parietes  of  the  abdomen,  efpecially  if  the  inteftines  do 
not  lie  before  it.  In  general,  indeed,  as  the  uterus  ftretches 
it  rifes  higher,  by  which  means  the  inteftines  are  alfo  raifed 
higher,  and  are  likewife  preffed  to  each  fia  Hence  ihe 
nearer  the  woman  is  to  her  full  ame,  the  ftretching  is  the 
more  eafily  felt. 
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INDEX. 

TO  VOLUME  SECOND. 


A » 

ABDOMEN  defcribed,  292.  Integuments  of  it,  293.  Its 
cavity,  294. 

Alae  minores,  five  internae,  a name  of  the  nymphae,  453. 
Antiproftatae  defcribed,  430. 

- Anus,  3 23 

Aorta,  receives  the  blood  from  the  left  ventricle  of  the  heart, 
214.  ' . 

■— — defcendens,  ib. 

Appendices  epiploicae,  3S0. 

Appendicula  vermiformis,  317, 

Aqueduds  of  Cotunnius,  148. 

Arbor  vitae,  35. 

Areola  of  the  breads  defcribed,  201. 

Ai  feria  pulmonaris,  214. 

coronariae,  217. 

. — — hepaticae  propriae,  359. 

umbilicales,  406 

Auncule  of  the  heart,  215.  Appendix  of  the  left,  216. 

B 

Bile,  account  of  it,  382.  Secretion,  ib. 

Bladder,  its  fituation,  figure,  and  divifion,  405.  Its  Rrudure, 
ib  Its  blood  veffels  and  nerves,  408. 

Blood  and  juices,  their  nature,  2 33.  Its  heat,  ib.  The  vapour,  ex- 
haled from  it,  234.  Craffamentum,  235.  Pleuritic  crufts, 
how  formed,  ib.  Sea- fait  in  the  blood,  236.  Earth,  ib.  Iron, 
ib.  Air,  ib.  Experiments  with  different  fubftances,  ib.  The 
blood  analyfed,  237.  Viewed  with  a microfcope,  238.  Dia- 
meter of  its  globules,  ib.  Fibres,  239.  Serum,  ib.  Caufc 
of  its  rednefs  confidered,  284. 

Blood -veffels,  two  different  kinds  of  them  in  the  lungs,  259. 
Brain  and  its  appendages  defcribed,  1$. 

Bronchiae  defcribed,  257,  * 

' C 

Calamus  foriptorius,  34. 

Capfula  Gliffoni,  357. 

Capfulae  attrabiliariae,  401.  * 

; renales,  ib.  , 


t 
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Cartilagines  arytenoidaeae,  172. 

Cartilago  thyroidaea,  171. 

— — cricoides,  ib. 

Caruncuia  lacrymalis,  96.  Of  the  urethra,  427. 

Carunculae  myrtiiormes  456  Why  io  called,  ib.  Defcribed, 
ib. 

Centrum  ovale  of  the  brain,  25. 

Cerebellum  defcribed,  33. 

Cerebrum  defcribed,  22. 

Cheeks  defcribed,  157.  Mufcles  of  them,  158. 

Cryftalline  lens,  its  denfity  and  refra&ing  power,  108. 

Cilia  defcribed,  9;. 

Circulation  of  the  blood,  220,  249. 

Circulus  membranofus,  defcribed,  456. 

Clitoris  defcribed,  452.  Its  trunk  and  mufcles,  ib*  Origin  of 
its  blood- veflels,  453. 

Cochlea  of  the  ear,  140. 

Coecum,  a diviiion  of  the  inteftines  fo  called,  317.  Its  nerves, 
332. 

Colon,  an  inteftine,  319.  Nerves  of  its  arch,  332.  Of  its  laft 
convolutions,  ib. 

Concave  glalles,  their  ufe,  1 1 2. 

Convex  glalfes,  their  ufe,  ib. 

Cor,  209 

Corpora  albicantia,  45  2 . 

fimbriata,  27. 

. cavernofa,  428. 

pyramidalia,  36. 

ltriata,  their  defcription  and  fituation,  28. 

Corpus  callofum,  24. 

Coughing,  286.  _ . . , 

Cremailer  mufcle,  its  defcription,  origin,  and  me,  410. 

Crilla  clitoridis,  452. 

D 

Dartos  mufcle  defcribed,  413. 

Deglutition,  189. 

Diallole,  what,  220. 

Digeftion,  how  peiformed,  333. 

Dhtance  confidered,  114. 

DutSlus  auris  palatmus,  143. 

choledochus,  361. 

cyfticus,  ib. 

cyflo-hepatici,  363. 

hepaticus,  358. 

inciiorii,  123. 

lacrymalis,  122. 
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Du&us  laftiferi,  200. 

pancreaticus,  368. 

Virlungi,  ib. 

Duodenum,  a divifion  of  the  inteftine  fo  called,  310.  Structure, 
311.  Glands,  312.  Arteries  and  veins,  329.  Nerves,  332. 
Dura  mater,  its  lituation,  diviiion,  compolition,  & c.  11. 

E 

\ 

Ear,  128.  Mufcles,  131.  Arteries,  133.  The  bony  parts  of 
it,  134.  Internal  foft  parts,  145. 

Epidydimis  defcribed,  418. 

Epiglottis,  its  figure,  173. 

Eye,  75.  Its  fituation  and  compofition,  ib.  The  orbits,  76. 
Humours  and  capfulae,  83.  Mufcles  of  the  globe,  87. 
Their  number,  names,  fituation,  and  ufe,  ib.  Nerves,  109. 
Veffels  and  appendages,  98. 

I 

F 

Feneflra  ovalis,  135. 

Foramen  lacerum,  20; 

Fornix,  defcription  of  it,  27. 


G 

Generation,  male  parts  of,  412. 

— female,  443. 

Glandula  pinealis,  32. 

■ . . — pituitaria,  31. 

. lacrymalis,  94. 

Glandulae  amygdalae,  175,  187. 


bronchiales,  264. 
buccales,  187. 
ceruminofae,  132. 
ciliares,  95. 
lacrymales  94. 
labiales,  187 
linguales,  186. 
maxillares,  ib. 
molares,  187. 
Pacchioni,  58. 
palatinae,  187. 
parotides,  185* 
renales,  401. 
falivales,  184. 
fublingu^les,  186. 
thyroidiae,  188. 

Gians  penis  defcribed,  426. 

Globe  or  ball  of  the  eye,  77. 

See  ib. 

Vot.  II.  II. 


Its  compofition,  coats,  humours, 
3>1 
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Glottis,  174. 

Gums  delcribed,  157. 

H 

Head,  9. 

Hearing,  150.  Produced  by  the  vibrations  of  the  air,  ib. 
Heart,  particular  lituation  of  it,  209  Ufes,  flefhy  fibres,  fub= 

flance,  &c.  218.  its  phyfiology,  221.  Its  innate  motion, 
222. 

H oar  3 c 3. 

H *:cup,  286. 

Humours  of  the  eye,  83, 

Hymen,  a membranous  circle  fo  called,  456. 

I 

Jejunum,  a divifion  of  the  inteflines  fo  called,  313.  Its  fitua- 
tion  and  fize,  ib.  its  ftrufture,  ib  Its  arterie.-.,  329  Nerves, 
3H 

Ileum,  an  inteftine  fo  called,  316.  Its  fituation  and  ftru&ure, 
ib.  Its  blood  vellels,  &c.  329. 

Incus  of  the  ear  defcribed,  136. 

Infundibulum,  30. 

Inteftines  308  Their  fituation,  fize,  and  divifion,  ib.  Their 
, ftructnre,  ib.  Their  blood-velfels,  329. 

Inteftinum  coecum,  its  fituation  and  ftrutfure,  317. 

■  colon,  its  fituation,  &c.  319.  Its  cells,  320. 

duodenum,  3x1. 

ileum,  316. 

jejunum,  313. 

■  return,  323. 

Iris,  81. 

Iter  ad  quartum  ventriculum,  30. 

K 

Kidneys,  their  fituation,  figure,  and  divifion,  393.  Their  blood- 
veflels,  394.  Coats,  395.  Subftance,  396.  Pelvis,  397. 

L 

Labyrinth  of  the  ear,  139. 

Lacunae  of  the  urethra,  430.  Of  the  parts  of  generation  in 
women,  451. 

Larynx,  170  Its  ligaments,  173.  Mufcles,  175.  Ufes,  176. 
Laughter,  28 6. 

Lien,  371.  The  human  one  very  different  from  that;  qf  brutes* 
.373* 

Ligamenta  tarforum  lata,  93. 
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Ligamentum  fufpenforium,  432. 

. ciliare,  80 

coronaruim,  356. 

hepatis  fufpenforium,  improperly  fo  called,  356. 

Light,  how  its  rays  are  refraCted,  &c.  106. 

Lips  deferibed,  157.  Great  variety  in  their  mufcles,  158.  E- 
numeration  of  them  1b.  Upper  lip,  lometimes  movbd  by  the 
mufcles  of  the  nofe,  159. 

Lobes  of  the  liver  deferibed,  353. 

Lobulus  Spigeiii,  the  fmall  lobe  of  the  liver,  deferibed,  354. 
Liver,  its  external  coats,  353.  Remarks  on  its  velfels,  365. 
Lungs,  general  and  particular  fituation,  figure,  and  divilion,  256. 
Lobes,  ib.  Structure,  257.  Coats,  lb.  Inter!  bular  fub- 
ftance,  258.  Velfels,  259.  Nerves,  260.  Lymphatic  vef- 
fels,  261.  Ligaments,  ib. 

M. 

Malleus  of  the  ear  defciibed,  137. 

Mammae  deferibed,  199.  Their  body,  200.  Corpus  adipofum, 
ib.  Arteries,  veins,  and  nerves,  202. 

Maftication,  189. 

Meatus  auditorius  externus  deferibed,  134.  Wanting  in  chil- 
dren, ib. 

internus,  142. 

Medialtinum  deferibed,  203. 

feroti,  414. 

Medulla  oblongata,  35.  Its  fubfiance,  36.  Productions,  ib. 
fpinalis  deferibed,  40.  Subftance  and  body,  41.  Produc- 
tions, 4 i. 

Membrana  arachnoidea,  39. 

conjunctiva  deferibed,  93. 

Ruyfchiana,  80. 

tympani,  144.  Haller’s  opinion  of  its  perforation,  152. 

Mefentery  deferibed,  325.  Its  divifion,  326.  Structure,  ib. 
Mefocolon,  326. 

Motion,  periftaltic,  of  the  inteftines,  307,  347. 

Mouth,  156.  Meaning  of  the  word,  ib.  Lts  external  and  in- 
ternal parts,  ib. 

Myopes,  why  fo  called,  1 1 1. 

N. 

Nates  cerebri,  28 

Navicularis,  the  folfula  fo  called,  451. 
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Nerves  of  the  brain  and  fpinal  marrow,  43.  Of  the  medulla, 
oblongata,  ib.  Firft  and  fecond  pair,  44.  Third  pair,  45. 
Fourth  pair,  46.  Fifth  pair,  ib.  Sixth,  feventh,  and 
eighth  pairs,  47.  Ninth  and  tenth  pairs,  48.  Nerves  of  the 
medulla  fpinalis  enumerated,  48,  49.  Their  productions, 
50.  Nerves  of  the  nofe,  124.  Of  the  lungs,  very  numerous, 
260.  Of  the  ftomach,  306.  Of  the  inteftines,  329.  Of  the 
liver,  3J9.  Of  the  pancreas,  370.  Of  the  fpleen,  very  nu- 
merous, 374.  Of  the  kidneys,  394.  Of  the  bladder,  408. 
Of  the  parts  of  generation  in  males,  435.  Of  the  parts  of 
generation  in  women,  450..  Compofition,  62.  Size  of  their 
fibres  not  known,  ib.  Their  fubftance  very  tender,  ib.  Dif. 
ferent  opinions  concerning  their  folidity,  69.  Suppolition  of 
an  extreme  rapidity  in  the  motion  of  the  nervous  fluid,  72. 
Various  arguments  for  and  againfl:  it,  72. 

Nofe,  its  external  and  internal  part  defcribed,  n6.  Of  the 
nerves,  124.  Cartilages,  1 1 8.  Mufcles,  119.  Ufes  of  them, 
120.  Arteries,  124. 

Nymphae  defcribed,  453.  Their  fubftance,  ib. 

O. 

ObjeCls,  whether  or  not  painted  on  the  retina,  confidered,  109. 

Oefophagus,  its  fituation,  figure,  &c.  289. 

Omentum,  377.  Its  ftructure,  378.  Veflels,  381. 

little,  defcribed,  378. 

Os  orbiculare,  138. 

Oflicula  auditus,  13 6. 

Ova,  446. 

Ovaria,  446.  Their  compofition  and  ligaments,  ib. 

P. 

Palate  defcribed,  159. 

Palpebrae  defcribed,  92. 

Pancreas  defcribed,  368.  Its  fituation,  divifion,  and  figure,  ib. 

Papilla  of  the  bread,  201.  Its  body,  texture,  &c.  202. 

Pedes  hippocampi,  27. 

Pedunculi  cerebelli,  33. 

Pericardium,  207. 

Pericranium  defcribed,  9. 

Peritonaeum,  295.  Cellular  fubllance,  ib.  Its  productions, 
296.  Round  ligaments,  ib. 

Pharynx  defcribed,  182.  Its  mufcles,  184. 

Physiology  of  the  brain  and  nerves,  56. 

Pia  mater  defcribed,  21. 

Pleura  defcribed,  203.  Its  arteries  and  veins,  205.  Nerves,  tb. 

Ufe,  206.  i . 

Plexus  choroides,  30. 

retiformis,  456,  / 
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Pomum  Adami,  170. 

Pons  varolii,  36. 

Pori  biliarii,  348. 

Preputium  in  men,  43 1. 

Prefbyopi,  what,  and  why  fo  called,  Hi. 
Pfoltatae  defciibed,  425. 

Pubes,  450. 

Pulmones,  56. 

Pundta  lacrymalia,  9 6. 

Pylorus  defcribed,  304. 


R. 

Rays,  their  divergency,  refraflion,  and  reflexion,  cohfidcred, 
106. 

Re&um,  a divifion  of  the  inteftines  fo  called,  32  ' Its  arteries 
furnilhed  by  the  haemorrhoidals  interna,  33  1 Its  veins  ra- 
mifications of  the  mefaraica  minor,  332.  Its  nerves,  ib» 
Refradtion,  what,  106. 

Renes,  393 

fuccenturiati,  ib, 

Refpiration,  267.  Wrilberg’s  account  of  it,  287 
Retina,  82.  From  what  produced,  ib. 
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Sacculus  lachrymalis,  122. 

Saliva,  189. 

Scrotum  defciibed,  41 3. 

Sella  turcica,  30. 

Semen,  436. 

Septum  lucidum,  26, 

palati,  ifio. 

Sight  defci  ibed,  102. 

Singing  explained,  j 8 r- 
Sinus  venofus  (inifter,  216. 

vaginae,  450. 

venofi,  55. 

Smelling,  125. 

Sneezing,  286. 

Soul,  its  feat,  67. 

Sound  explained,  150. 

Speech  performed  by  means  of  the  tongue,  1 8 1. 

people  who  fpoke  without  one,  170 
Spleen  defcribed,  371.  Courfe  of  its  lymphatic  velfels,  374, 
Stapes,  a bone  of  the  ear,  138 
Succus  gaftricus,  or  domachicus,  defcribed,  303. 

jpancrenticus,  370.  V 


■ rSinluoidio  <0 
-..auJibna  nlirjjflO 
,kvO 

I .d  j-4-  ,r.nr>vC.’ 

r, 

,o;jan:ftab  sJnlVi 
dnaiab  umdaqlnSL 

'•{ . T . ij,  • . :Y 

std  sri;  io  f.i I iq Eri 

’i"-  • . 

> 

■ -j 

iinrjiblK3tT&^ 
i lab  tnoinc  oirel 
fK  .rrrjjopnoJiTyi 


Indances  of 


X. 


47* 


N 


D E 


Stomach,  figure,  curvatures,  &c.  2og.  Ufe,  toS. 
Superciiia,  90.  0 ' 

Syftole,  what,  220. 


/ 


T. 

Tarfi  of  the  palpebrae  defcribed,  92. 

Tafte,  how  occafioned,  167. 

Tears,  how  produced,  103. 

Temperaments  confidered,  240.  Wrifberg’s  account  of  them 
243- 

Teftes  defcribed,  416.  Their  coats,  ib. 

Teftes  cerebri,  28.  ' v 

Thalami  nervorum  opticorum,  29. 

Thorax,  197.  Its  cavity,  198.  Arteries  and  veins  of  it,  202. 
Thymus  defcribed,  206. 

Tongue  defcribed,  162.  PapiHae  of  three  different  kinds,  163. 
Its  mufcles,  164.  Ligaments  and  blood-veffels,  166.  Nerves, 
ib.  Its  ufes,  167,  Inftances  of  people  who  {poke  without  z 
tongue,  170. 

Torcular  herophiii,  so. 

Trachea  arteria  defcribed,  261.  Its  feveral  coats,  264. 

Tubae  Fallopianae  defcribed,  44  7. 

Tuberculae  of  the  brain,  31.  Different  names  given  them  by 
the  antients  and  moderns,  32. 

quadragemina,  ib. 

Tubus  Euftachianus,  145. 

Tunica  vaginalis,  See.  of  the  tellicles,  415, 

arachnoidaea,  22. 

choroides,  80. 

■ ■ — fclerotica,  78. 

cornea,  79. 

— - Albuginea,  87. 

Tympanum,  134. 


u.  v. 

Vagina,  &c.  454. 

Valvula  palati  defcribed,  t6o. 

«— — coli,  how  formed,  321. 

Valvulae  arterialis,  214. 

femilunares  vel  ligmoidales,  213. 

trifculpedes  five  triglochines,  ib. 

. mitrales,  ib. 

— — . Gonniventes,  310.  their  formation,  ib. 
Vafa  deferentia,  how  formed,  422. 

— — fpermaticar  4J9. 

Velum  pendulum  palati,  160. 


I N D E X. 
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Vena  epiploica  finiftra,  381. 

epiploica  dextra,  ib. 

portae  hepaticae,  358* 

Venae  pulmonares,  216. 

coronariae,  217.  , 

— -T—  hepaticae,  358. 

pudicae  internae,  433. 

Ventricle,  third,  of  the  brain,  29. 

fourth,  34. 

Ventriculi  laterales,  26, 

Ventriculus,  299  Its  coats,  301. 

Vefica  urinaria,  405. 

Veficula  fellis,  361. 

Veficulae  bronchiales,  263. 

feminales,  423. 

Vettibulum  auris,  139. 

Voice,  178.  How  produced  by  the  air  in  refpiration,  ib.  A-' 
cute  and  grave  founds  accounted  for,  1 80. 

Urachus  defcribed,  406. 

Ureters,  393. 

Urethra,  423.  In  women,  454. 

Urine,  409. 

Uterus,  443.  Its  canal,  commonly  called  the  neck,  444.  Its 
fituation  and  fubftance,  446. 

Uvea,  81. 

Uvula  defcribed,  159. 

W. 

Weeping,  286. 
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